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OBSERVATIONS UPON THE PRESENT STATUS OF 
THE TEACHING OF GEOGRAPHY 

BY WILLIAM A. MOWRY, HYDE PARK, MASS. 

No argument is needed to show that Geography is an import- 
ant branch to be taught in all schools. It is one of the most 
prominent of the so-called "information studies." It has to do 
with daily life. With the younger children it begins with the 
known and proceeds outward and onward almost intinitely in many 
directions, bringing up and making the child acquainted with that 
which heretofore was unknown, but which now becomes of real 
interest and of great value. Geography, when properly taught, is 
a many-sided science. It should deal with the structure of the 
earth, its varied surface, its mountains, hills, plains and valleys, its 
river basins, lakes, and the various natural features of salt-water 
bodies. It must unfold to some extent the common phenomena of 
meteorology. It must give information concerning all sorts of 
vegetable life, natural and cultivated. It must tell us how and 
where we get our food and clothing and habitations. It should 
explain to us animal life in all its variety, with the great differences 
produced by variety in climate. It should show what truth under- 
lies the statement of the old lady who said that to her mind it was 
a wonderful indication of divine providence that large streams 
usually flow by large cities. Its most important function lies along 
commercial lines. 
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It is easy to see that this study may be readily adapted to ele- 
mentary instruction, and equally well to the secondary schools and 
in its higher, scientific aspects to college courses. It will at once 
appear plain and important that the right phases of the subject, 
and only such, be presented to the younger children, that the 
proper lines be followed in the secondary schools, and that the true 
scientific treatment adapted to the conditions should be observed in 
the college curriculum. 

It has for many years seemed strange to me that the colleges 
should spend so much time upon physics and chemistry, upon 
geology, mineralogy, astronomy, and various other branches of 
natural science, while at the same time there could scarcely be 
found in the country a college which had in its faculty a professor 
of geography. These other sciences are, of course, important, and 
must not be neglected, but perhaps scarcely one of them is of so 
much scientific interest or real practical value to every day life as 
geography. It is one of the favorable signs of the times that our 
new education has so modified this state of affairs that colleges and 
universities are now establishing such professorships, and intro- 
ducing full scientific courses in this important subject. 

The general absence, heretofore, of this study in our higher 
institutions of learning, doubtless has had much to do with the 
unscientific and unpractical school books which have now been in 
use for an entire century. Rev. Dr. Jedidiah Morse may well be 
called "The Father of American Geography." He published a 
school text-book upon this subject as early as 1784. It was called 
^'Geoijrapluj Made EdSf/y'' and has been described as the first work 
of that character published in the United States. His larger work, 
"American Gcocjrapliy,"' was first published in 1789. This con- 
sisted of one volume, octavo, of 534: pages. It was confined chiefly 
to a description of America. Four years later it was enlarged and 
published in two volumes of 1250 pages, with the title "The Amer- 
ican l^nivei'sal Geo(jraj)hy.'^ The next edition was three years 
later, when the work was increased to 1500 pages. A fourth edi- 
tion appeared in 1801 and 1802 with many changes, much new 
matter inserted and obsolete or less important matter omitted. 
This was still further revised and a new edition published in 1805. 
It was a great work for the time and was held in high esteem. 

William Winterbottom, an English clergyman, while in prison 
in London in 1795, published four volumes, entitled "The History 
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of Americd.-' This "History" was largely geographical and exten- 
sive portions of it were taken bodily from Morse's geography men- 
tioned above. In 1793 Michael Adams, of London, published a 
large volume of nearly a thousand pages, small quarto size, illus- 
trated with many copperplate maps and cuts, entitled *'Tlie Royal 
System of Universal Geography; Containing Complete, Particular 
and Accurate History and Descriptions of Europe, Asia, Africa and 
America, as Divided into Empires, Kingdoms, States, Republics, 
Governments, Continents, Islands, Oceans, Seas, Rivers, Gulphs, 
Lakes, etc., etc., Including all the New Discoveries; Written and 
Compiled by Michael Adams, Esquire, assisted by many Gentle- 
men Eminent in the Science of Geography." This great work was 
dedicated to **His Britannic Majesty, George Illd." The preface 
begins with this sentence: 

"The study of universal geography is now become the most 
fashionable as well as the most rational amusement of the present 
polite and enlightened ago." He further says in his preface: 

"Calculated to please as well as to instruct it is not at all won- 
derful that geography should hold a principal rank among those 
sciences which are the delight of a refined age, and tend at once to 
expand the mind and enlighten the understanding." 

After the year 1800 the study of geography gradually crept 
into the public schools of America. Various small treatises were 
published. One of these, entitled *'A Short Introduction to Geog- 
raphy and Astronomy, Second Edition, Improved," was published 
in 1808 at Burlington, Vt. The little book is comprised in forty- 
six pages, thirty-one upon geography and fifteen upon astronomy, 
the length of each page being four and one-half inches, and the 
width two and one-half inches. The entire book is in the form of 
question and answer, and it begins in this way: 

Section I. 

Q. What is geography? 

A. It is a description of the earth. 

Q. Of what substance is the earth composed? 

A. Chiefly of two elements, viz., land and water. 

Q. By what name is the earth called? 

A. It is called the terraqueous globe. 

Q. Why is it called the terraqueous globe? 
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A. It is BO called from two Latin words, terra and aqua, the 
former signifying land, and the latter water. 

Q. Why is the earth called a globe? 

A. Because of its shape. 

Q. What is its shape? 

A. The earth is round like a ball/ 

And so the questions and answers proceed, discussing the size 
of the earth, oceans, seas, bays, gulfs, straits, lakes, rivers, etc. It 
then considers boundaries and talks about North America and 
Europe, monarchies, aristocracies, and democracies, and names the 
political divisions of Europe, Asia, Africa, North America and 
South America with their capitals. This book was used in school 
by my father, in the year 1814. 

Mr. S. G. Goodrich, (Peter Parley), published geographies 
for the schools from 1834 onward. A decided impetus to the study 
was given by Olneys Geo(jraph}i and Atlas. The first edition of 
this work was printed in 1828. It was very soon accepted as a 
standard work and for a period of about thirty years it was in 
extensive use thruout the United States. It was repeatedly revised 
and enlarged and ran thru nearly one hundred editions. A single 
edition sometimes numbered eighty thousand copies. Millions of 
copies were sold and the popularity of Olney's geography has been 
surpassed perhaps only by that of Webster's spelling book. 

It is not necessary to speak of the recent text-books in geog- 
raphy and the great improvement which has been made in the 
modern method of presenting the subject to the pupil's mind. 
After giving full credit to these later books, it may still bo ques- 
tioned whether any of them are entirely satisfactory, or whether 
we have yet attained to a model text-book or an adequate treatment 
of the subject. 

It may naturally be expected that with the far greater atten- 
tion given to geography in this country at the present time we 
shall soon have authors raised up who will be able to make text- 
books suitable to the different grades, practical on the one hand 
and scientific on the other. 

Karl Ritter was a Geographer; Arnold Guyot was another. 
When Professor Guyot published his course of lectures on j^hysical 
geography under the title of ''The Earth and Man,'' a little more 

I "This is not truly the case for the earth is found to be about thirty miles further 
in diameter from east to west than from north to south." [A foot note'from the same 
book.] 
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than fifty years ago, he turned the attention of American teachers 
to the true theory of geography. The principle is now generally 
admitted in the teaching of history that in the schools only that 
should be taught which shows the development and elevation of 
mankind. It is also now generally conceded that the geography 
which should be taught in the public schools should comprise that, 
and that only, which relates to the earth as the abode of man. All 
those portions of the earth's surface which have no relation to man- 
kind should be eliminated from the elementary book on geography. 
The pupils should have placed before them those facts and those 
principles in geography which have reference to the earth as the 
home of the human race. This should be the key note to all mod- 
ern geography. 

Of course the text-books should observe carefully the funda- 
mental principles of pedagogical science. For instance : We should 
begin with that which is known and proceed to that which is 
unknown. We should begin with that which is simple and pro- 
ceed to that which is complex. We should begin with the indi- 
vidual and proceed to generalizations later. We should begin with 
the concrete and proceed to the abstract. In this way we shall 
begin with the practical and descriptive science and end with the 
theoretic principles of geography. It will never do with children 
to begin as formerly with the centre of the solar system as the 
initial point and so develop the planets until the scheme finally 
includes the earth. It will never do to teach geography to chil- 
dren by analysis, that is, beginning with the earth as a unit and 
dividing and subdividing it by terms applicable to both natural 
and political divisions. 

Let us hail with joy the increased attention now given to this 
subject. Let us labor and let us pray for the time to be hastened 
when we may be able to put into the hands of the school children 
text-books thoroly fitted for their purpose; on the one hand prac- 
tical, and on the other hand scientifically correct; and let us 
devoutly wait, impatiently tho it may be, for teachers in all our 
schools so thoroly taught in geographical science that they may 
be able to teach successfully those facts and principles which we 
now denominate geography. Let us do all in our power to hasten 
the day when this study shall become, as it ought to be, as charm- 
ing and delectable to the children as any branch in the public 
school curriculum. 



THE STUDY OF COMMERCIAL GEOGRAPHY IN 

COMMON SCHOOLS 

BY JOHN N. TILDEN, PEEKSKILL, X. Y. 

In the preface to a ''Modern Geography'' by Nathaniel Hunt- 
ington, published at Hartford in 1835, the following paragraphs 
are found : **The science of geography is an essential branch 
of elementary education, and calculated to awaken and cherish in 
the juvenile mind that spirit of curiosity and inquiry w^hich, under 
due regulation, often leads to the noblest and happiest results. 
Nor is it a theme unworthy of mature minds, nor beneath the atten- 
tion of men of learning and taste, nor important merely as a source 
of mental diversion and entertainment; on the contrary it opens a 
wide field for improving and profitable contemplation, is in many 
respects connected with the general circle of the sciences, and con- 
tributes more than is commonly supposed, to the formation of the 
scholar, the man of business, the patriot, and the philanthropist. 

"One grand reason why multitudes are found so contracted in 
their sentiments, sympathies, and operations, is that their educa- 
tion has been very limited and defective. Thoy have been accus- 
tomed to look only near home, or upon thoir own gratification, 
interest or party, instead of extending their intellectual and moral 
vision abroad, and considering their relation to the whole human 
family. 

"Many of our youth would aspire and attain to greater and 
nobler achievements, if their minds were, in due season, cultivated 
and enlarged by an acquaintance with the state of the world and 
with the diversified character and condition of its inhabitants." 

The foregoing extract expresses sentiments that are no less 
true today than when written more than half a century ago. It is 
probable that the full value of geographical study is best appre- 
ciated by its specialists and those who are engaged in teaching the 
subject, for while no educator will for a moment deny or belittle 
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its importance, yet its broad scope and wide usefulness as an ele- 
ment of practical education has not, in the writer's opinion, been 
sufficiently recognized. No other branch of elementary education 
is of a more progressive character than geography. No other 
branch is more constantly developing and enlarging, and no better 
evidence of its interesting and valuable field is needed than to con- 
sider how many articles of a geographical character find their way 
to the columns of our best periodicals and newspapers. 

Reports of explorations; narratives of journeys; statements of 
productions; extension of railways and canals; building of steam- 
ships; all these topics, as well as others relating to the activities of 
mankind, in so far as the productions of the earth and their 
exchange is concerned, have a direct geographical bearing and 
should have a place in the study of this useful and interesting sub- 
ject. 

There has been, for some years, a growing conviction that in 
the study of geography much time has been given that is less 
fruitful of good results than should be expected. In this connec- 
tion it may be said, that the study of geography is ordinarily 
begun at an age when the child's mind is too undeveloped to learn 
from reasoning or comparison. Memorizing and object lessons are 
the two ways in which the leading facts in geography must be fixed 
in the pupil's mind. Much of that part of geography which is 
astronomical and physical is too difficult of comprehension to be 
well understood by ordinary children at the age when these things 
are usually set before them. Many of us will readily acknowledge 
from our own experience that we studied and learned "by heart'' 
the geographic definitions about latitude, longitude, change of sea- 
sons, tides, equinoxes, etc., but we did not understand them until 
later on in our studies when we were better able to compare, rea- 
son and adapt correlated knowledge. 

This brings us to the consideration of the special subject of 
this paper, *'The Importance of Commercial Geography in the 
Common School." Few of the common school pupils will have the 
opportunity for what is known as a liberal education; and the great 
question is to give these children such fundamental training as 
will be of the most practical value, and at the same time awaken in 
them a desire to become well informed, if not well educated. That 
the study of commercial geography is well calculated to promote 
a spirit of inquiry and an interest in the world's affairs appears 
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almost self-evident, when we remember how fruitful this depart- 
ment of geography is in striking object lessons. 

Take the items of an ordinary dinner, and follow them in story 
and illustration from their origin to the place of consumption. 
There is flour from the wheat fields of the Northwest, ground in 
the mills at Minneapolis, and freighted by rail or water to the vari- 
ous towns where it is finally distributed to the consumer. Sugar 
from the beet or cane would make a very interesting topic for a 
fine object lesson, to be illustrated by photographs of Hawaiian 
cane fields, sugar refineries and sugar beet farms, while the fact 
that beet sugar is somewhat harder than cane sugar, and therefore 
less soluble and consequently seems less sweet, would so quickly 
fix itself in a young child^s memory as to abide; and the whole sub- 
ject of sugar, so dear to the childish palate, would be invested with 
new and lasting interest. Pepper from Spain; salt from the ocean, 
or from Syracuse or Saginaw; vanilla from Central America; where 
and how butter is made; all these would be items of interest. 
Even the teacher might be surprised to learn that the yearly 
value of dairy products in the United States amounts to §500,000,- 
000, a sum greater than the entire value of the wheat crop. 

Tell the story of tea, coflFee, etc.; and again the story of the 
child's own clothing; and the furniture of the house. The school 
room clock with its steel spring made from iron, mined, smelted 
and changed into steel, refined and tempered until its value by 
weight is greater than that of gold, would make a fascinating story 
to be supplemented by the fact that the United States now leads 
the world in the production of iron, and her locomotives and 
bridges go to Africa. China, and to other remote quarters of the 
globe. 

The field for object lessons of the greatest interest and value is 
unlimited. Show the pupils such an object of every day observa- 
tion as a freight train going toward the seaboard with grain or 
cattle; and follow these raw products of the soil tliru their various 
transitions, until utilized as finished products by man, for food, 
clothing, medicines, etc., which will be returned by the same cars, 
perhaps, from the different factories and shops. Are there, in the 
vicinity, manufacturing establishments? The pupils should be 
shown what is done, and how human labor adds constantly to the 
value of the raw materials. Is it possible to secure articles of 
familiar use, undergoing processes of development? Have a museum 
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for the school; it is surprising how many interesting things can he 
collected bt/ a little effort and with little expense. The best feature 
of this plan is that it never fails to interest and instruct.^ 

Thus may geography come to have a living, daily meaning. A 
pupil may memorize the location of the various forms of land and 
water; but long after he has forgotten where the Cape of Guarda- 
fui and the Gulf of Carpentaria lie, he will still retain the main 
facts of the object lessons in commercial geography, taught and 
illustrated as heretofore outlined. The study will retain a contin- 
uing interest, for it deals constantly with the vital activities of the 
world. 

Take for instance the topic of petroleum, which has, since its 
discovery in 1859, grown to be an item of world-wide importance 
in commerce and a familiar article in almost every household in 
civilized countries. When first transported in barrels, the cost of 
shipping from Titusville, Pennsylvania, to New York, and return- 
ing the empty barrels was $5.55 per barrel. The first step in reduc- 
ing the cost of transportation was by constructing cars with wooden 
tanks, and later iron tanks took the place of wooden ones, but in 
1881 a line of pipe was laid from Titusville to the seaboard. Since 
then other pipe lines have been built, so that there is now an 
aggregate length of over two thousand miles of pipe, thru which 
the mineral oil is distributed from the oil regions to New York, 
Philadelphia, Baltimore, Buffalo and Cleveland. 

These pipe lines have reduced the cost of distributing the oil 
to about forty-five cents per barrel. From the seaports the oil is 
shipped in bulk in tank steamers or in barrels to the remotest 
regions of the earth, and the annual export has reached a value of 
nearly $60,000,000. The development of cheap transportation has 
greatly increased the use of oil for domestic purposes, and shows 
that the concentration of capital for the production and distribu- 
tion of staples may, and of ten does, benefit consumers by the reduc- 
tion of prices. 

From these plain commercial facts ask the class to name as 
many articles as possible made from petroleum, and their uses. It 
is doubtful if the members of the class would be aware that the 
brilliant and beautiful aniline colors are derived from mineral oil, 
or that antipyrin, phenacetiu and other valuable remedies used by 
physicians take their origin from the same source. 

I The italics are our own. — Editor. 
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Others of the great staple articles of commerce may be simi- 
larly treated; and to no teacher need the fact be emphasized that 
by illustrations and object lessons of this and of a similar nature, 
not only is the interest of pupils aroused but the most useful and 
practical facts are firmly fixed in their memories. It must then be 
admitted that commercial geography is not only feasible as a com- 
mon school topic of study, but it is interesting and valuable. It 
is especially useful in that it deals with the practical and vital rela- 
tions of the world's work with mankind. It shows, as no other 
study can, the interdependence of nations for the necessaries of life 
as well as its luxuries. 

No more striking illustration of this dependence of nations one 
upon another can be found than in the present condition of affairs 
in China. For centuries China has barred herself against the 
encroachments and advances of foreigners, under the supposition 
that she could exist without any intercourse with the outside world; 
yet her conservatism and indifference to the progress of other 
nations caused her defeat in the war with Japan, and has led grad- 
ually but surely to the present convulsion, that will either rend 
and destroy her as an independent nation or start her along in the 
march of modern progress. 

Japan yielded, contrary to her inclination, when Commodore 
Perry entered her waters with his warships; and her progress from 
that time, in wealth, commercial development and in power has 
been marvelous. No nation on the earth can now prosper without 
commercial relations with other nations. 

The United States now leads the world in the production of 
four of the great necessaries of life: Coal, for heating, motive 
power, and light — her annual output of this article amounts to 
over $200,000,000; Food Products, which are exported to the 
value of over 8175,000.000; Cotton, for clothing material, while 
having a large consumption at home, is also supplied to other 
nations to the value of over §200,000,000 yearly; and Iron and Steel, 
without which neither tools, machinery, modern steamships, nor rail- 
ways and their equipments can be produced. The supremacy of the 
United States in the production of these four staples is alone quite 
sufficient to place her in tlie forefront of commercial nations; and 
in fact when the total value of exports and imports is considered, 
the United States stands fourth among the nations, Great Britain, 
Germany and France alone surpassing us in the order named. 
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Do we need any more cogent argument in favor of teaching 
our boys and girls the essential facts of the world's commerce than 
is shown by the foregoing facts, as well as in the rapid development 
of our export trade, which in 1899 amounted to the enormous sum 
of §1,203,931,000. 

The great trading nations of Europe have long ago discerned 
the importance of training their young men especially for a com- 
mercial life; and we must not postpone the practical value of such 
education, if we are to maintain the progress already begun. 

A good foundation, not only for commercial life but toward 
an all round training that will make for intelligent and practical 
living, can be well assisted by the judicious teaching of commer- 
cial geography in the common school. 



SOCIAL PHASE OF GEOGRAPHY 

BY CHARLES C. VAN LIEW, STATE NORMAL SCHOOL, CHICO, CAL. 

By the term "Social Phase of Geography", as applied to the 
subject matter of instruction in elementary schools, we mean all 
those facts which reveal directly the organization, forces, activities 
and products of human life. The terra can hardly bo used in con- 
nection with school geography, except in tliis very broad and 
rather loose sense. Thus, to the mind of the writer, it naturally 
includes what we have called industrial, commercial and political 
geography, and civics; but the phrase is chiefly valuable for includ- 
ing more than these. It comprehends, first, not only facts relating 
to industry, commerce and government, but a body of related facts 
whicli are or may become the bearers of such sociologic and eco- 
nomic ideas as division of labor, specialization of function, competi- 
tion, cooperation, labor, capital, property, consumption, supply and 
demand, — not that any of these difficult concepts can be dealt with 
in school in their abstract form, but that a concrete foundation for 
them can be laid by developing the complexes of ideas which must 
underlie them, and in which they are implicit. Second, the term 
suggests as one of its best services the need of the concrete study 
of typical social groups, such as the farm, the rural community, or 
the town. Finally, it emphasizes the value of referring all facts 
whatsoever, which get into our geographies and which deal with 
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human activities and human life, to their organic places in human 
society as a whole. In a word, if there is anything in this idea of 
"Social Phase of Geography" in elementary school instruction, it 
lies in its power to secure unity in the aims, the method, and the 
results of geographical study. 

If there is any central point of view in all the subject matter 
which is brought together in school geography from very many dif- 
ferent scientific sources, it is certainly to be found in the structure 
and activity of human life, especially as related more or less directly 
to physio-graphical conditions. We study a little mathematical 
geography in order to locate the greater and lesser centers of 
human action with accuracy upon the face of the earth. We study 
physiography, climate, meteorology, in a more or less fragmentary 
way, so as to learn the great physical conditions which environ and 
in part determine human development. In the same partial and 
fragmentary way we study geology, mineral wealth, soils and the 
like, in order to understand somewhat of the raw resources which 
condition and stimulate human development. Such is school 
geography; we comprehend in neither case more than partial, 
imperfect, often fragmentary views of the auxiliary sciences. Yet 
it is possible for the child to receive from the elementary grades a 
comparatively extensive and well organized body of knowledge, 
thoroly practical, and well-related and unified, provided the true 
point of view can be made emphatic enough to secure unity. This 
point is summed up in the present organization, forces and life of 
mankind. In fact with this therao the greater part of the ordinary 
subject matter of school geography deals. It remains for the 
future of instruction to realize it more completely by making geog- 
raphy, especially in its foundations, more a matter of observation 
and sense-imagination and less a matter of verbal memory; by 
dealing less with discrete facts and more with real units and groups 
of human life and action; by making the great sociologic and 
economic conceptions of modern life the guiding principles in 
selecting and rejecting from the vast storehouse of geographical 
material, not as explicit conceptions in the instruction before the 
child is ripe for them, but as always implicit in the subject matter. 

Geography is certainly a great informational subject. But in 
our efforts to have it fortify the child at a thousand points for as 
many different demands in life, we must not lose sight of the fact 
that even valuable information getting is limited by the extent of 
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one's sense-experience. The greatest stumbling block in all 
instruction in geography is the attempt to teach this science with 
very little or no direct study of its objects. There is yet remark- 
ably little use of experiment, excursion or direct observation. The 
whole superstructure is attempted by an appeal almost exclusively 
to memory and imagination upon the basis of chance experience, 
more or less imperfect, inexact, fragmentary and purposeless, so far 
as the ends of instruction are concerned; hence it too rapidly 
becomes a purely verbal superstructure. The child talks a great 
deal about the colossal undertakings of a commercial nature in our 
great cities, but is quite innocent of any adequate grasp of the 
commercial interests of his own environment. Yet the latter ard 
his only means of interpreting the former. In no department of 
geography is this deficiency more glaring than in that which we 
are calling social geography. 

Every other science has reached a point in its influence upon 
elementary education which recognizes that before all else must,go 
observational and experimental work; that the ordinary chance 
experiences of childhood with the phenomena of a science do not 
offer sufficient foundation for future reasoning upon or with its 
principles; that therefore these experiences need to be tested, 
examined, analyzed, multiplied, compared in a thousand ways; that 
even with an abundance of such enrichment and re-inforcement of 
experience, always with the ultimate principles of the science in 
view, only slowl}'^ does the child grow into a grasp of the principles 
themselves. The movement starts with its more emotional phase, 
the love of nature, the affectionate interest in her phenomena. It 
utilizes and intensifies this spontaneous interest, which rests upon 
a variety of instincts in the child, knowing that intimate acquaint- 
ance with the commonest facts of nature will follow the gratifica- 
tion and direction of the interest. In the end it is able to divert 
the interest in the direction of the more thoughtful and logical 
aspects of the science and of scientific purposes, sensn stricto. The 
prime condition of the integrity and success of this movement 
from start to finish is abundant, directed and varied contact with 
reality in the form of sense-impressions. Every subject which 
rests directly upon sense- realities must learn this lesson from the 
history of science teaching. Geography is such a subject; no 
phase of it is more dependent upon a good foundation of sense- 
realities than this which we are calling social geography. 



14 SOCIAL PHASE OF GEOGRAPHY 

Every child displays a natural interest in the affairs and activ- 
ities of the human life about him. His interest in the busy scenes 
of human action is not second to his interest in nature's objects. 
His plays and games are for the greater part in imitation of adult 
human industries and activities; they reveal how much human 
action impresses him and how common and often minute bis obser- 
vation of it. He is usually ready to lend a hand socially, provided 
the office required of him is commensurate with his strength and 
his powers of endurance and application. He is certainly always 
ready and eager to become a companion in the inspection of some 
new or strange human scene. Life itself has intensified the social 
interest in him almost from birth. Yet in this case as in that of 
any other science, his actual experience with the data of the science 
still needs objective expansion, multiplication, with the ends of 
sociologic and economic principles in view. That these added, 
expanded and tested experiences should make ultimately for a 
knowledge of some of the principles upon which human society is 
organized, and in accordance with which it operates and develops, 
is as essential as that the first-hand information itself be secured. 
Definite aim is the only thing w-hich will keep such information 
from being trashy, trivial, fragmentary and unrelated. 

(jrant that the instruction in social geography must be founded 
on a thoro study of the object itself, society, and the demand for 
the liberal use of the school-excursion follows as a logical neces- 
sity. Society, its parts, methods, activities, must be re- inspected; 
its data must be re-arranged and re-related for the child. Again it 
follows just as logically that no text-book^ can prepare the teacher 
for this w^ork except in general terms. She can learn something of 
the aims and principles which should be implicit in the subject 
matter from a text; but she will have to work out the problem of 
her particular environment for herself and in detail Tliis work 
may and should be undertaken in the intermediate grades, before 
a study of the remote and foreign social relations is attempted. In 
these grades no profound sociologic studies or interpretation can 
be attempted; they arc not necessary. Rather let the object, i. e. 
organized society, be found and studied objectively. In general 
let the choice and treatment of the subject matter be guided by the 
interest of the pupils and their capacity to grasp. What thequal- 



iMcMurry, Special Method in Geography, illustrates selection of subject matter in 
Social Geography well. 
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ity and selection of the material of instruction should be further 
may best be enforced by an illustration, drawn from the writer's 
present social environment. Limited space requires that the mat- 
ter be condensed. Touching the town in question the following 
series of type-studies (but partial as here presented) may be sug- 
gested : 

1. The Town as a Trade and Industrial Organism: It lies 
chiefly between two creeks, three to four miles from their exit from 
the foot hills of the Sierras, and about six miles from their junc- 
tion with the Sacramento river. The soil of this section is very 
rich and productive. During the summer and fall months some of 
its fruits are to be found in the canning factory of the town, which 
stands near the railroad. Beside the creek is a mill which converts 
wheat into flour. It is a quarter of a mile from the freight depot, 
but is connected with it by a spur of the railroad. On another 
edge of the town is a branch of the lumber yards of the great 
Sierra Lumber Co., connected with the distant forests of the Sier- 
ras by a great V water-flume down which the lumber is floated to 
the yards. Other industries ministering to internal social needs 
are the gas and water companies and electric light companies. 
One of the latter secures its power by converting the water power 
of the neighboring creek into electric power while it is yet far dis- 
tant in the mountains. The town supports a large number of large 
livery stables for a place of its size. Some of these run stage lines 
to Orland, and to Oroville, the county seat. All of them must be 
ready to supply a large demand for means of communication with 
the surrounding mines, ranches and lumber camps. At one side of 
the town stands a large state institution materially affecting the 
business interests of the city. Such are some of the leading obser- 
vations to be made upon the more prominent features of the town. 
In addition to this, attention should be drawn to such commoner 
features as hotels, banks, and mercantile stores and commission and 
shipping merchants, especially as to their position with respect to 
each other and to the business needs of the entire place. The 
commoner trades and their location and interrelation, should not 
be overlooked. This does not exhaust the material which could be 
brought into action. The foregoing is sufficient, however, to show 
that we have to do here with a body of facts, each one of which, 
taken alone, is of indifferent value, but seen as a part of an organic 
whole, is thoroly significant. The study is not one of the social 
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atoms, but of their relations. And since these relations may be 
presented to the child in terms of concrete or sense experience, 
they do not lie beyond his power to conceive. The mountain for- 
ests, the flume, the lumber yards, and the building needs of the 
town are together significant of industrial causes, means and meth- 
ods. The long wagon trains drawn by from six to ten horses or 
mules, passing between the landing on the Sacramento river and 
the town, tell of the effort to secure the advantage of cheap river 
freight rates, and of the competition of the water ways with rail- 
ways. The central location of the banks, tells of their multitude 
of services to all the business interests. These interrelations which 
might be multiplied indefinitely, may all be illustrated objectively, 
a necessity in these grades. They serve in the end to bring dis- 
crete phenomena in the child's mind into a significant picture of 
a great organism. 

But the above study, well worked up and carried out, would 
not exhaust the possibilities of social geography in this place. 
After the general concrete view of the social organism, the town as 
a whole, some of its parts should be treated in the same way in 
detail. Let us suggest some further types to follow in the above 
instance. 

2. The mill: Essential features of structure, processes, fol- 
lowing wheat to flour, means of communication and transportation 
to outside world. 

i]. The lumber yards: Position, structure and function of 
flume; contents, arrangement and work of yard; communication 
with other human activities. 

4. The lighting system. 

5. The water system. 

6. The public library. 

7. The foundry. 

8. The town officers, their selection, duties, names, etc. 

9. The school system, and others. 

Each of these types siiould bo undertaken in detail. In the 
case of topics 4, 5, and 9, the attention should bo directed to the 
legal status, regulations, powers and limitations, a body of knowl- 
edge which makes for f^ood citizenship. 

Now the above illustrations, which only partially cover the 
ground, are merely intended to suggest how, in the mind of the 
writer, the work of social geography must be undertaken. The 
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above topics hold good for this place only. As before stated, each 
locality, be it rural community, town, or city, requires a special 
working out of the problem, one suited to its own features. There 
is no school which has not its social environment worthy of study 
as an organism. 

When this work is well accomplished, a good foundation has 
been laid for the grasp and interpretation of social relations lying 
out of the child's opportunities for direct observation. It should 
not be forgotten that any adequate study of the commercial and 
industrial geography which carries the child outside of his imme- 
diate environment cannot well overlook the principles which have 
been advanced above touching social geography. Social geography, 
above all, must move with the movements of civilization. Now 
that trusts, combinations, labor organizations, and cooperative enter- 
prises have become recognized features not only of industrial 
but of social life in the broader sense as well, there is no reason 
why these great forces should not be understood, at least as to their 
organization, purposes, and the services they are actually perform- 
ing. Hence the method of selecting and treating in detail the 
larger features of social organization must be pursued in tlie more 
advanced work. 

In conclusion, a glance at the topics suggested in the above 
illustration will re-inforce the thought expressed in the first para- 
graph of this article; viz.. that the commoner sociologic and eco- 
nomic ideas, such as the division of labor, specialization of 
function, and the interrelation of social and economic parts, com- 
petition, cooperation, capital, labor, and the like, may be implicitly 
prospective in the subject matter, tho for some time not consciously 
expressed in the work of instruction. A good foundation for any 
one of the foregoing ideas can be laid by the careful objective study 
of the town, and its organic parts, above cited. 
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BY F. B. PEARSON, COLUMBUS, OHIO 

The evident progress which has been made in the teaching of 
geography in the last decade is due, in large measure, to the fact 
that teachers have come to realize that the mind, even of a child, 
delights in tracing the causes of things, whether in history, in 
science, or in nature. There is no child but derives pleasure from 
the discovery that nature is not capricious, but that within her 
realms there is the same distinct sequence of cause and effect as in 
the domain of any other science. This discovery opens up to the 
child's mind an ever- widening field for investigation, and the work- 
ing out of the logical results of this discovery tends to elevate 
geography to a position and to a degree of importance coordinate 
with other sciences. True, it overlaps other sciences or is over- 
lapped by them, but the sum of all sciences is Science. Hence it 
is that teachers and learners now refer to the science of geography 
with assurance; and their study of the subject as a science, or bet- 
ter, perhaps, the study of the subject in a scientific way, is proving 
a boon to civilization. If this statement were in need of proof, it 
would be necessary only to mention the benefits of the signal serv- 
ice which reaches out a helping hand to all classes of society. It 
has taken cognizance of the fact that all business is affected, to a 
greater or lesser degree, by weather; and it gives such timely warn- 
ing as enables business interests to make provisions for possible 
contingencies arising from changes of weather. This service is but 
one phase or manifestation of the scientific method of study in 
geography, but it serves to illustrate the possibilities of this method 
of study; and the great interest shown, even by children, in the 
subject of weather, is competent if not conclusive evidence that the 
scientific or philosophical side of geography appeals to children no 
less than to their superiors in age. 

It is aside from the purpose of this article to exploit any new 
theories or to cite new illustrations; and the writer will be quite 
content if by re-iterating and re-inforcing, it possible, what has 
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already been said, perhaps very often, he can emphasize the value 
of this method of teaching to the end that it may redound to the 
advantage of the learner as well as to the advancement of the scien- 
tific teaching of the subject. Starting with a single statement that 
in the city of Iquique not a spear of grass grows but by artificial 
means, we have instituted an investigation of causes which will 
prove far-reaching in its ramifications; for it is nothing less than 
an inquiry into the causes that have resulted in the desert of Ata- 
cama, that inhospitable region stretching two thousand miles along 
the coast of South America. Its presence there is not fortuitous, 
and hence we are recreant to our opportunities if we fail of an 
eflFort to induce the learner to compass the causes of its existence, 
and the facts that determine its limits. He soon discovers the 
eastern boundary in the Andes, and finds that the eastern slope of 
the mountains is favored with abundant rainfall as revealed by the 
presence of rivers. This brings him to a study of the influence of 
mountains on precipitation, begets an inquiry as to the direc- 
tion of the air currents on that side of the mountain, and soon 
broadens out into an investigation of the whole subject of the 
circulation of the air, tlio effect of the equatorial heat, the rising of 
the air and its flowing off toward the poles, the movement of the 
under currents to take its place, and the influence of the rotundity 
and rotation of the earth in deflecting these currents from north- 
erly and southerly directions. In the course of his study he 
discovers the gradual sinking of the upper currents in their 
course toward the pole-j, and is interested in the apparent coin- 
cidence of copious rainfall on the coasts of Norway and south- 
ern Chile at the same latitude, north and south. When he 
has localized the impact of this sinking air current upon the 
Andes, he has located the inevitable southern limit of Atacama. 
Incidentally, he has learned many facts connected with air currents, 
and has increased his vocabulary materially but only incidentally; 
for his inquiry has to do with this desert, and, no matter how cir- 
cuitous the course, he must realize that this desert is his ultimate 
destination, the goal of his investigations. Desultory meandering 
is not scientific, and hence cannot be conducive to the highest 
good of the learner. Starting from Atacama, we must return to 
our starting point and so close up and complete the circle. To 
traverse this circle is to gain a fairly comprehensive and accurate 
knowledge of the principles of meteorology; and some such method 
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of inductive study with a concrete fact to furnish initial moraen- 
tum, cannot fail, under skillful, scholarly direction, of interesting 
the learner and of widening his geographical horizon at each suc- 
cessive step. 

From such a vantage ground as the study of this desert affords, 
we can discern the causes underlying other desert regions with 
comparative ease, dwelling only upon dissimilarities in conditions. 
In the Sahara we shall meet the fact that the days are hot and the 
nights are cold, and must turn aside for a little to solve this related 
problem; for it may furnish a basis for some generalization. The 
accepted tenets of pedagogy may counsel us to seek the friendly 
aid of another concrete fact as our coigneof vantage; and, if we so, 
we can cite the fact that in mid-summer an iron pillar is cold if 
shielded from the sun's rays, and very hot if exposed to the sun. 
Such an illustration has the advantage of being neither conven- 
tional nor dogmatic, since it appeals to the learner's experience. 
Moreover, it may be made to serve a useful purpose in introducing 
easily and naturally the subject of radiation, including the affinity 
of heat and moisture. 

Pursuing the line of reason thus suggested, we soon arrive at 
the explanation of the cold nights in the Sahara, seeing that its 
aridity precludes the absorption of heat to temper the atmosphere 
after night-fall. But, as before, many incidental facts have been 
learned in the course of our investigations, and we have crossed 
and re-crossed our own lines of reasoning many times, it may be. 
This, it may be observed, is a valuable feature of the method we 
are pursuing since these junctions become the foci of our reason- 
ing, and furnish the data by which we may test the accuracy of 
our conclusions. These data established, we may call the imagina- 
tion of the learner into requisition, and take long jojirrifiys over 
seas, mountains and deserts, and be able to determine with toler- 
able accuracy the character of the flora and fauna, and even the 
occupations of man as we proceed, and thus make geography one 
of the most entrancing of all studies. 

Objection may be urged that our illustrations have to do only 
with physical geography; but the observation seems pertinent that 
there is no really valuable study of geography that ignores or passes 
lightly over physical features. Now and then we may have a city 
located by caprice or by the fiat of an emperor, as Berlin; but these 
exceptions only emphasize the rule that nature locates cities, estab- 
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lishes industries, and determines the occupations of men, thus 
moulding in large measure, their character. Whether we seek 
the determining causes of deserts, of the direction of our snow- 
storms, of the linen industry of Ireland, the manufacture of cotton 
in western England, the fishing industry oflF Newfoundland, the 
location of cities, or the production of corn, wheat or coal, we must 
enter the domain of physical environment, else the results of our 
eflForts will prove abortive. So common an object as a loaf of bread 
affords the basis for an investigation that will ultimately include 
mountain-building, erosion, and the evolution of valleys, and also 
the physical conditions that restrict the wheat-growing districts to 
well-defined latitudes and altitudes. But certainly maturity of 
mind is not a condition precedent to an understanding of these 
facts. Our excursions may often lead us back to primitive civili- 
zation, when the fertility of the soil induced settlements, or when 
considerations of safety and convenience dictated the location of 
embryo cities at the lowest fords of rivers. In whatever direction 
our paths lead, we are confronted with physical conditions, nor can 
we with impunity disregard them. It may happen, also, that in 
our search for primal causes we shall be brought up sharply at the 
utmost boundaries of human knowledge, but even this should not 
place a ban upon such investigations. This will certainly happen 
if we are delving into the secrets of the Atlantic sea-board, or of 
the upper Mississippi valley where we shall encounter the glacial 
epoch; but how poor would be our teaching of the geography of 
these regions if the glacial epoch should bo eliminated. 

Without further exemplification of this plan of teaching, or of 
the fundamental influence of physical conditions, it may be added 
that there is a rapidly growing sentiment among progressive teach- 
ers in favor of some such plan as has been suggested, because it 
arouses interest, develops the imagination, strengthens the observa- 
tional and reasoning powers, and inculcates and fosters correct 
mental habits. 
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BY HERBERT C. WOOD, EAST HIGH SCH(X)L, (CLEVELAND, OHIO 

The geoj^aphy of the not far distant past has l)een almost 
wholly descriptive. It has consisted of m(?chanical d(»finitions of 
land forms and Ixxlies of water, which gave but little idea of the 
forms defined and none of their origin. 

Countries and states wen* Iwunded, their capitals and princi- 
pal towns named and located, and their products enumi*rated. A 
volcano was a "buniing mountain": and rivers rose in lakes and 
"emptiecV into the sea. We did not learn why the volcano ejects 
lava and broken fragments of rock, which are wrongly called 
"ashes", or that it does not really **burn''; nor why the Delaware, 
the Susquehanna, and the Potomac rivers cross the Alleghany 
and Blue Ridge mountains to reach the Atlantic, while New river 
crosses l)oth the Alleghany and the Blue Ridge in the op2)osite 
direction to reach Ohio. 

We learned that All)any. Trenton, Richmond, Raleigh. Colum- 
bia, and Athmta were state cajjitals: but their n'lations to tide- 
water, coastal plain and interior basin were left for more recent 
times to discover. In this wav one contini»nt after another was 
studied, and the artificial, stereotyped classification applied to fdl. 
Fortunately for th(» pui)ils of tlu» jm^sent day. the old method is a 
thing of the past, and a rational method has come to take its place. 

To two fundamental ideas is due the welcome* change. The 
law of cause and effect has now conu* to be recognizenl as the guid- 
ing principle in gc^ography as in the other sciences, and under the 
name of "thi* causal notion in geography" has come to dominate our 
modem t(»acliing. The si»cond notion is that of the type form 
by which the features of th(* earth's surface are d(*scrilHHl with rela- 
tion to the forces which oix»ratt*d to i)rochice and to give to 
each the characteristic stnicture and fonn which the great i)hysio- 
graphic processes everywhere ])ring forth. Now that these ideas 
have come to us, teachc^rs are seeking on every hand for mefuis to 
advance* and develop them. 
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I l>elieve that the new era has only just l)egun and that we 
are entering uix>n a i>eriod of wonderful process in this science. 
Certainly more atti»ntion is l)ein^ given to it; and its claims for 
more time in the ciirricuhim and for si>ecial preparation on the part 
of teacht*rs is heing recojj^iiziKl. Full recognition cannot come too 
soon. Field work in geography is Imt one step in the development 
of the causal notion. We are looking for the forces which have 
j)roduced and are producing the tyi)e forms. To miderstand how 
these forces produce the tyi^e forms we must see them at worh We 
cannot see this in a lxx)k. We must go on t-of -doors. 

As soon as the necessity for such work is recogniztKl, teachiTS 
l)egiii to ask, '*How shall we go al)out iVf '* Where shall we go?" 
•*What things shall we study?" and *^What shall we do with what 
we have learned, aft(*r we return to the chiss-room?'' 

I shall not attempt to enimierate all the things that may be 
studiinl, but will describe a few i»xpi»riences with my own classes in 
the field, and tell what we did with the material which we obtained. 
We had learned in school that there an^ three great physiographic 
processes by which the surface of the earth has been fashioned, 
and that thosi* same processes are now in operation to prochici* still 
furth(»r changes in its contour. These processes are (liasirophism, 
by which the crust of the (»arth is (»levated and depressinl; vidcaU' 
ism, l)y which nn^ttKl rock is ixnired out uixjn the surfai^e and 
forced In'tween the strata; and gradation, by which the surface of 
the land is being planed down and thi» waste c^irrinl to the sea. 

We could not study diastrophism in the field, lxH*aus(* it is too 
difficult a subject and its effects cover too broad an area. We could 
not study vulcanism out-of-doors. luH^ause our scIkk)! is not located 
in a volcanic n^gion. 

But we could study gradation, biH'ause its effects are the most 
widi^ly distributed of those of the three great processes, and because 
our school is favorably located in one of the great drainage 
basins of North America. More than this, the gra(hitional process 
is always actually at work at the i)resent time and always will ])e. 
The final o])ject of the* seri(*s of h^ssoiis was to enable us to under- 
stand the g«»ography of our home city, and to know the* reasons why 
it has come to \yi^ the metropolis of one of the most jKjpulous states 
of the Union. 

We went to the gorg(» of Euclid cre(»k, ten miles east of the 
jniblic square in Cl(»veland, to study the gorg(» and th(^ flood-plain 
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of that stream. It may be asked why it was necessary to ^o so far 
away to get information, when we have a rivi»r flowing thru the 
city, with a larger vohime of water, a wider valley, and a mort* 
extensive flood-plain. The reasons art^ two. First, the river at 
Cleveland lies in a densely settled district covered with many build- 
ings and difficult of access by a large class. Second, the very fact 
of size and many complications due to modifications and improve- 
ments inadi* it more desirable to go out into the country, where we 
could find a small stream with all its features nearly in their orig- 
inal condition, but little modified by human agencies. 

At Euclid avenue, the stream emerges from a gorge al)out one 
huncb'ed feet deep, and flows northward, meandering across the 
fonner bed of Lake* Erie to the present shore line. 

We tiu'iied our attention on this I'xcursion to th(» part of the 
stream south of the avenue, where it has dissected the i)lateau 
which was formerly the plain l)ordt»ring the hike. 

We followKl the stream and were soon within the gorg(», stand- 
ing uix)n the surface of a fl(Kxl-])lfnn a (piartcT of a mile wide into 
which the stn^ani had cut a trench about ivu feet deep. First we 
gave our attention to th(» strc^am. It contained Imt little water at 
this time, altho we could see that it contained more* in timers of 
high water. Its bed was the horizontal shale rock, and upon this 
were scattered boulders which had l)een washed out from the drift 
and brought along l)y the stream. Its banks were steep and over- 
hanging wlien* the curve of the stn^am threw the wat(*r figainst 
them: while* the o2)posite banks were low and shelved toward the 
water where tongues of new-mad(^ land had IxM^n deposittnl in the 
quieter (nldies. 

Th(» stream was at work: and by setting sticks afloat we quickly 
saw the course of the water as it set now toward one bank, now 
toward the opposite one, in the smaller curves. This knl us to 
observe the wider sweeps from sid(* to side of the entire valley. 
Al)out midway of the length of tht» gorge, it crossed compl(4ely 
from the base of oiu' l)lulf to that of tln^ other, with intervening 
smaller UK^anders. Vi)ou the i)enins\das thus formed were patches 
of vineyard, which showed us the agricultural value of the alluvial 
soil of the flood-phiin. 

Wh(»r(^ the stream touchtnl the base of either blutf, there was 
a sheer ascc^nt of the fidl height of the valley wall. The stratificxl 
shales had been cut as with a knife; and so far had weathering pro. 
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gressed, that two active ]x)ys asceiultMl half way to the top by dig- 
ging their heels into the soft material. Froui the face of the 
opiX)site bluff wt» obtaiiitnl some Hue photographs of the rain gullies 
uix)n its surface; and afterwanl a lantern slide was nuule for use in 
the school room. This work was done by a i)ui)il. Continuing our 
journey, we ascended to the tojmiost levi4 of the valley wall, l)y a 
road which was cut into the blutf. On one side of this road was a 
steep woodtnl sloix* to th(» stream, while on the other was the steep 
wall of shale, de(;reasing in height as we ascended. 

No figures could have given us the idea of the depth of the 
gorge which we got from the experii»nce of climbing; and the pupils 
had but to reach out and handle the disintegrated shale and dig 
away the loosened fragments to the firm rock beneatli, to see thru 
what the stream had cut its way, and how the valley is still being 
widened by w^eathering. Finally we reached the top and came out 
upon a plateau which stretched away with a slight rise to the 
ui)land far away against the southern horizon, where the sky-line 
was imbrokeii as far as the eye could see. Facing northward, we 
saw the stream far below, mc^andering across its floo(l-2)lain within 
the gorge and out across the plain beyond to the blue line of the 
lake on the northern horizon. Then, and only then, could we 
appreciate the enormous (piantity of material which even this litth* 
creek, insignificant in the great St. Lawrence system of drainage, 
had done. 

The aneroid barometer had be(*n set to zero at Euclid avenue; 
and now W(» read it to see how deep the gorge was. This was the 
occasion of a lesson on the aneroid barometer and th(* method by 
which we ol^tain(»d the result. 

We returned thru the valley again to the street cars at the 
avenue, and reviewed what we had seen in th(* light of the com- 
pleted work. This excursion was made on a Saturday afternoon; 
the cost to those who went by street cars was twenty cents, and to 
those who went on bicycles, nothing. All were at home before six 
o'clock. 

This lesson on stream erosion was followed by two on the work 
of waves, along the shores of Lake Erie. We went first to Glen- 
wood beach, east of the city. Here then* is a continuous beach 
one hundred feet wide and several miles long, including Glenwood, 
Villa, and Euclid beaches, back of which rises a bluff of clay and 
sand to a height of forty feet. 
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First we noted the direction of the wind which was from the 
west, the prevailing direction along the lake, and also thi» angle at 
which the waves met the shore, al)oiit forty-fivi» degrees. Apjiroach- 
ing close to the water's edge, we obser\'ed thi* zigzag course of the 
pebbles which were Ix^ng moved along by thi? waves: and l>its of 
wood were thrown in and traced for several rods down thi* b(»ach. 
This gave us the gi»neral direction in which ihv lake moves the 
waste along the shore. 

As far as we could see out under the shallow water were great 
beds of ripple marks in tlu» sand. These we studied carefully 
by cutting them thru with a stick and watching ihv waves till the 
gaps again. The i)ui)ils had already noticed the ripi)le marks in 
the many stone sidewalks of thi» city: now the origin of those 
marks was understood. Back a few feet from the water was the 
well marked crest-line of the ])each, sloping sharply toward the 
lake and more gently towanl the base of th(» clitf. All the time 
we were walking along this ridge, studying its mo(h' of formation 
and its direction jjarallel to the shore. Finally we walked clos(» to 
the tKJge of tli(» blutf. Here driftwood had Ixn^n heajjed by storms; 
and l)eneath ihv overhanging wall were many sea-caves. A storm 
of that very week had brought down great masses of clay large 
enough to fill a wagon, and some of the lx)ys climlxHl to the toj) of 
the bluff and dislodged more. 

Then we could st»e how the shores of tlu* lake are n»treating, 
and how the owners of land th(»re nnist 2)rotect their proi)erty from 
the attacks of the waves by building sea-walls of stone or ])uttresses 
of wooden i)iles. 

On a following Satunhiy we W(»nt to Edgewater i)ark. west of 
the city, and again studied tin* work of the waves there. Th(» 
beach was similar, so that we could review the preceding lesson by 
seeing the same forces at work at another ix)int. At the extreme 
western end of the park, how(»v(^r, the In^ach ends al)rui>tly against 
cliffs of shale which rise j^erijendicularly from the water. No finer 
example of a sea-cliff could Ix* found along the lakes. We were 
able to go along its base for a short distance by walking \\ix.ni a 
narrow rock shelf, and a still lower shelf could Ix' S(*en projecting 
out b(»neath the water. Sea-caves were abundant: and lying in 
th(»m were heaps of rock fragments, the tools which the waves had 
usei^l to hollow them out. 

Here we used the clinomc^ter, to set* the slight eastward dip of 
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the strata of shale; and the aneroid barometer ^ave us the height 
of the cliff. We also exaniine<l the thin layer of glacial drift over- 
lying the shale, and found drift lx)iildc»rs mixed with the fragments 
of native rock in the i^ebble l)each. About midway of the sand 
l)each the shali»s disai)peared, l)ecause* th(»y had been cut away by 
the pre-glacial Cuyahoga, and the old valley had Ix^en filled with 
the delta sand. 

Each of these excursions to the lake was attended by about 
one hundred pupils, the cost was inappreciaWe, and each occupied 
but a Saturday afternoon. 

Now what could w^e do wnth the material so obtained, after we 
returned to the class-room? 

I will descrilw? briefly the ge»ographical features of Cleveland 
which wtT(^ brought to their attention, and which they were pre- 
partnl to understand: tho I may say that we did not de»i)«*nd solely 
uix)n information gained by the (excursions describcH;]. It was taken 
for granted that the jnipils were familiar w^ith the general topog- 
raphy of the city, thru daily experience*; and thfit it w^ould be neces- 
sary only to name well-known stn^ets and localities within the city 
proper to call to mind their general character and formation. 

Most of th(» city lit^s uix>n tlu* delta of the Cuyahoga, which 
was built early in ix)st-glaci;d time, the West Sid(» and the 
**Heights", however, lying Ix^yond the limits of the delta. Beneath 
the delta sand lies the Erie clay, which fills the* prt*-glacial valley 
of the Cuyahoga to a de2)th of three hundred feet. 

The jHipils had S(H»n the d(4ta sand, witli the clay l)ent*ath it, 
on \k>\\\ excursions to the lake, and the shales at Eiu-lid creek and 
Wi'st of Edgt^water jjark. To reach the "Heights", where all had 
lx'i»n many tim(*s, it is necessary to ascend the eastern wall of the 
old vall(*y, by ronds which are cut in the shales. 

As in all deltas, the sidi'S converge uj) stream, and in this case 
to the southward, while the third side runs parallel to th(* lake. In 
addition, there are S(»veral lake terraces along the northward margin 
of the delta, and some of th(»m are so far back upon the delta that 
their ends meet the diverging walls of the 2)re-glacial valley. 

Euclid avenue nnis lengthwise* of one of these ti»rraces; and 
to desc(Mid to Sui)erior str(H»t, ])y passing thru the Arcade, in the 
Imsiness iK)rtion of the city, one must go down over the old beach 
by a flight of steps. Many streets running northward from Euclid 
d(»scend successive terraces; while a trip to Painsville by th(* trol- 
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ley cars carries one for miles in si^ht of others running parallel to 
the track, and but a quarter or half mile away. 

With all these features in mind, then, it was ix)ssil>li» for us to 
^ive an account of the successive cycles thru which this n^^ion has 
pai?sed, and to understand how the present toiK)graphy has lH*en 
developed. Starting with the St. Lawrence of pre-glacial time, we 
saw in imagination that great river flowing in a diastrophic rock 
valley to the sea. The great lakes were but expansions of the* river, 
where wider and det^per portions of the valley collected the* wat(»rs 
until they rose to overflow into the lower reaches of the stream. 
Tributaries entered the great river, and among them was the Cuya- 
hoga also in a rock valley. Degradation continued and the Cuya- 
hoga deeix*ned its trench by cutting vertically downward thru the 
shales, while the valley was widened by weathering, just as we saw the 
valley of Euclid l)eing widened at the present time. The height of 
the rocky wall which bounded the lake on the south was no doul)t 
so grc»at that the river fell over an escarpment and made a cataract 
near its mouth, l)ecause we now find a considerable wfiterfall fartluT 
ui) the pres(»nt strc»am, at Cuyahoga falls. We argue, therefore, 
that the falls retreated upstream, just as we know Niagara falls to 
have done. This first cycle was not complettMl, and thi* course of the 
Cuyahoga was not compl(»ti4y graded, because a diastrophic move- 
ment inti»rrupted it by depressing th(» land b(4ow the level of the lake. 
What th(* cause of dei)ression was. further than that it was due* to 
the gen(*ral agi^ncy of diastrophism, wc» could not say: but undoubt- 
edly the enormous weight of th(» ice of the glacial period which 
immediatt^ly follow(»d, assist(»d the downward movement of the 
rocks l)eneath. Th(» old rock valley of the river was filled with 
glacial clay to a depth of three hundred fe(»t, and over this the river 
again found its way to the lake. 

Instead, however, of excavating a deep gorge in the clay, as it 
did in the shal(*s, it cut only a shallow trench; and wdiereit entered 
the lake* it deixjsited its burden of waste* by building a delta. The 
material of the delt^i had In^en wfished out from the glacial drift 
which the ice sheet had left along its uppcT course. 

During this second cycle, the site of the? present city was 
undenieath the waters of the lake, because the depression of the 
land and the backing up of the waters of the lake by ict* dams car- 
ried the shore line back several miles from the present shore line 
and from the mouth of the old rock valley of the river. 
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The series of old lake beachi^s marks the retreats in the reces- 
sion of the lake waters, when the ice dams melted awav and allowed 
them to resume their former course* to thc^ sea. As these retreats 
succeeded one another, more and more of the delta emer^cMl from 
the water, and the land surface was increased by additions on the 
lake ward edj^(». / During the same time, the Cuyahou:a had its exit 
to the lake carried fiirth(»r and farther down stream, and it length- 
ened its course by cuttinji; thru the di4ta as fast as successive strips 
were addi»d. 

The river has remained a meandering stream, with many 
sinuous curves, bt»cause the additions of glacial clay and delta sand 
have raised its base level nearly to the height of its present bed; 
and the ^rfule of the stream is very slight from Cuyahoga falls to 
the hike. From that iK)int it is tyx)ical of the mature stage in stream 
development, and the third cycl(» may be considered to be near its 
end. It would certainly hi' interesting to know what the nature of 
the forc(\s will Ix* which will interrui)t this cycle and set the Cuya- 
hoga of the future upon another stage of its history. 

What could be more inspiring than to stand uixni Euclid 
Heights, near that landmark of American politiccd history, the Gar- 
field ilemorial. and, looking out across tlie great city beneath 
toward the setting sun on tlie far liorizon, to contemi)late the geo- 
graphical iiistory which has been wrought in tlu' valley lu^fore us? 

It is easy to climb the snow-clad peaks of the Alps or to trav- 
erse the canons of the Rocky mountains, and there feel the exhil- 
aration which comes to one when he stands in the presence of those 
mighty ^vorks of Nature's forces, but oidy a few of us can go so far 
from home to be inspiri'd. 

How much more profitable it is to know our home region in 
such a way that we have only to go outside the walls of our school- 
rooms to see how the great physiograi)hic 2)rocesses have given to 
the lands th(»ir familiar form and outline. 

When we can do this, then we shall bi» i)repari'd to see other 
regions in their relations to their origin and development. New 
interest will be aroused in proportion as W(* gain ix>wer to interpret 
their forms, and when we again go abroad in our own country 
and in others, we shall look with eyes newly opened and minds 
alert to know the wonders and beauties of this earth of ours. 



A LESSON PLAN ON CORK 



BY MARIA W. BISHOP, STATE NORMAL SCHOOL, CORTLAND, N. Y. 

Aim of Lesson. To give information about one of the most 
aseful articles of commerce, and to cultivate imagination, reason- 
ing and memory. 

Noir. Lesson may be given in connection witli Geography or 
as a basis for Language work. 

Material Used. Corks, bottle of water, piece of sponge, 
cork sole, piece of linoleum, and any manufactured articles made 
from cork. 

IXTRODTTTioN. Show corks to arouse interest and direct 
attention. The invention of ve.ssels with small necks made corks 
as stoppers valuable, (xroek, Roman and other antique vessels 
had none. 

Presentation. 



matter 



I. 



Cork— part of the rough 
outer bark of a kind of oak 
called cork-oak. 



2. Cork-oak tree (Qurrrns Sit- 
her. ) 
1.) Height, about thirty feet. 



method 



1. 



Teacher show specimen, ob- 
tained from some factory. 
Compare with piece of bark 
from anv common tree. 



o 



1. ) Make height concrete 



2.) Diameter, six inches to 
three feet. Much smaller 
than our oaks. 

3.) Appearance, evergreen. 

4.) Home: Spain (chiefly), 
Portugal, Algeria, Morocco. 



2.) by comparing with some 
known tree. 

3. ) Are our oaks evergreen ? 
Why not? 

4.) Show map and locate 
countiies. What is the cli- 
mate? 
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5.) Care of the trees. The 
cork-oak groves require no 
special care other than clear- 
ing away underbrush as a 
precaution against fire. 

6. ) Length of life, 150 years 
and sometimes even more. 
3. The bark (cork -wood.) 

1.) Time of removing: June, 
July. June is the In'st 
month. 

2.) Method of removing: A 
cut with axe or hatchet is 
made around tin* trunk n(»ar 
the j::round, and similar cuts 
below the branches. Verti- 
cal incisions are then made 
and the pieces of bnrk are 
2)ried oft', care beiii*ij taken 
not to injure the inner bark. 
If this were injured the tret^ 
would d i (». The m a i n 
branch(»s are strii)ped in 
sanu* manner. The tree 
soon turns copper color after 
removal of bark. 

3.) Ajj:e of tree when first 
s t r i 1 )ix'd : A 1 )out t w e n t y 
vears. 

4.) Fre(pU'ncy of strii)pinii:s : 
Al)out every I'i^ht or ten 
years. 

f").) Yield i)er tr«»e: Fifty to 
fivt* Imndred iK)unds. 

6.) Quality of ])ark depends 
on soil, season, location and 
a^(» of tree. The first bark 
takt^i from the tree (•'vir- 
gin" bark) is coarst» and 



5. ) Teacher tell class. 



6.) Teacher tell class. 



3. 



1.) Why is June best? It is 
an almost raiidess month in 
south(»rn Spain, and bark is 
most easily removed ihon. 

2.) Show pictures. Make 
simple drawings or illustrati* 
with stick or 2K)inter. 



3.) Teacher tell chiss. 



4.) Teacher tell chiss. 



5.) Teacher tell class. 

(). ) Compare* ef!*(»cts of sinii 
lar conditions at hom(». 
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woody in texture, but it im- 
proves in quality with each 
successive strippinj^. The 
same tree may, at ditfereiit 
times, yield widely ditferi'iit 
qualities of cork-wcx>d. A 
slow-growing layer of bark 
is of finer quality than one 
of rapid growth. 

4. Prejjaration of cork-wood for 4. 

transix)rtation to factori(»s. 
1.) Drying: Saj) is driven 
out of tlu' bark by drying in 
smi and air for several weeks. 

2.) Boiling: This is the next 
l)rocess and pt^nnits the 
she(»ts of cork to Ix* flattened 
und(*r heavy wt^iglits while 
under water, and gives soft- 
ness to the cork. 

i\.) Scrai)ing next removes 
some of the woody bark and 
lessens its W(»ight. 

5. Transportation from the for- o. 

est to the factory or nearest 

shipping point. 
1.) By wagon when roads 

permit. 
2.) On backs of donkeys. 

Thev an* driven in trains 

and are in charge* of mulet- 

e(*rs {^^irricros." ) 



1.) Question on what chil- 
dri»n would exjject to Hnd in 
bark and how it could be 
dri(»d. 

2.) What must 1m* the shape 
of a sluH't of cork when cut 
from th(? tr(*eV Would tlu*se 
l)ieci»s pack as I'asily as if 
flat? Etc. 

i].) Would rough outside of 
bark be of any use? How 
could it be removt*d? 



6. Re-shipnu*nt: At the SeviUe 6. 
factory the bfiles are o^x^ned, 
sorted, and the bark classi- 
fied into several (pudities 
and thicknesses, aft(*r which 



1.) Qu(»stion on probable 
nu^thods of transix^rtation. 

2.) Describe X)rocession of 
donkevs in the nfirrow M(K)r- 
ish streets, the huge bales 
of cork almost hiding the 
i>iitient binists, and nearly 
filling the width of the street. 
Teach(?r tell class. 
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it is re-baleil for shii)meiit 
to the I'uit^l St^it(^8 and 
other countri(»s. 

7. Cutting and shaping cork 
stopijers: In parts of 8i)ain 
corks arc still cut by hand, 
a slow j)roci'SS, and arc of an 
inferior grade. When shaj^ed 
by machinery, the cork is 
first cut into strips of the 
right thickness by a circular 
saw having a razor edge in- 
stead of teeth, and turning 
with great s^^eed. This cuts 
a cylindrical cork. The 
tajx'ring corks are made l)y 
another machine w h i c h 
shaves them to the nH[uired 
size. The shavings are all 
used for various manufac- 
tunnl articl(*s. 

8. l^ses of cork-w(KKl. 



1.) CWks for stop2)ers and 
bungs. Shapi'S, flat, tapi^r- 
ing, cylindrical. Corks not 
uschI for sto2)ix»rs until near 
the end of the S(»venteenth 
centurv. 



2.) Tn-soles for boots and 
shoes. 

i].) Linoleum. 

4.) Life-preservers. 

3 



7. Teacher tell class. 



8. l"s(»s developinl by question- 
ing and exiH'riment. Uses 
d(»lK'nd on (jualities. 

L) Use piece of sjxjnge as 
stopixT in bottle of water. 
Tip bottle. Why is not 
six)ng(^ good for the puri)ose ? 
Why is cork good? (Elastic, 
compressibhs not iX)rous. 
Pores have been closed.) 
Speak of uses of thi» differ- 
ent sliaped corks. 

2.) Show cork in-sole. What 
(piality mak(»s it useful for 
this puriK)se? 

H.) Show specimen. Of what 
made? Use? 

4.) Float a cork in water. 
Plac(» coins or weights on it. 
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Infer its use as life-pre- 
server. 

5.) Seine floats. o. to 13.) Briii^ out by ques- 

6.) Washers. tioii and simple experiment 

7. ) Bicycle grips. the connection Ix^tween 

8.) Linings for hats and qualities and uses. 

helmets. To show that cork is tough 

9.) Artificial limbs. try to cut it. 

10. ) Bath-room floors a n d To show its smoothness and 

wainscoting. drj^ness touch it, etc. 
11.) For packing eggs. 
12.) Filling for mattresses. 
13.) Covering for piix*s, etc. 

Noie, Notice value and variety of the by-jjroducts. The 
smallest shavings are utilized. Over five thousand different sizes 
and varieties of corks and cork-products are turned out of the fac- 
tories. 

Association. Compare value of bark of cork-oak with India- 
rubl)er or caout-choiic, and Peruvian ])ark from which iiuininc* is 
obtained. It is impossible to (estimate the commercial value of 
these thn^e trees. Compare with usefulness of precious stones 
mined. 

Generalization. Cork is one of the most useful and has 
become one of the most necessary of our manufactured pro<lucts. 
For some of its uses there seems to be nothing tliat would take its 
place. 

Application. 

1. Higher regard for tre(»s and greater interest in them. 

2. Notice ingenuity shown in using by-products. 

3. Alertness to discover all ^xjssible uses of cork. 

4. Use the story of the cork for language? work. 



A SERIES OF LESSONS LEADING TO LAPLACE'S 

NEBULAR HYPOTHESIS 

(Continued from Vol. I, page 365) 
BY THEDA GILDEMEISTER, WINONA, MINN. 

LESSON III. ADHESION AND CAPILLARY ATTRACTION 

Aim: To show the vahie of the molecular force, adhesion, and its 
related form of attraction called capillary attraction. 

Preparation: 

1. Materials. The teacher has ready some clay, moist earth, 
sand, crayon, l)lack])oard, cloth, paper, pencils, blotter, ink, and 
whatever (»lse is necnled in tin* presentation. 

2. Children s Minds. What forms of attraction have we 
already studi(»d? How far away from the attracting Ixxly were the 
8u])stances attracted? (Usually far apart, but in some castas we 
had to lay the majj^net against the object l)efore any attraction was 
visible.) Did that prove there was no attraction? (No. B(H.*ause 
the magnet would hold the p(»n. and the amber the paper, when 
onc(» laid to^ijether.) 

Presentation: 

1. If I should lay or (»ven press tliesi* two objects (teacher 
selects any two) toj^ether, what, do you think, would occur? Let 
us find out. John may maki' a sphere from his clay. Willie may 
model a hill in this sand. Lulu may put some of this nmd on the 
XjajM'r, and Ellen put some on the cloth. Fred may lay, or ev(*n 
press, this crayon against the blackboard. Teacher may cpiietly 
lay a thread or a hair on the dress of one of the girls. 

You have all finishiMl your tasks. Let us talk of what you 
have done. Show us your si)here, John. Did you put all of the 
clay into it? Evt^ry particle? Why not? What miule that adhere 
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to your hands? (I doirt know.) You will soon see why. Look at 
Willie's hill. Has hi* put all of the sand I pive him into the hill? 
How may we tell? Y(»8, h^t us see your hands, Willie. (Perhaps 
Willie says: *'I wiped tlu»m on my trousers; there was sand on 
them.") That certainly isn't the l^est thin^ for tli(» trousers, but 
let us see whether then* is any sand tlu^re. Yes, hen* it is. adher- 
ing to the cloth. (NoticcMhat teacher uses **adhere" as often as 
possible, but for the pn»sent makers no remarks al)out it.) What is 
that adhering to Mary's dress? 

Wlujii you think of our former lessons, and then of what has 
just lH»en seen, can you t^^ll what causes th(^s(» substanc(»s to adhere, 
or slick together? (It must be some form of attraction.) It is a 
form of attraction, calh^l adhesion. ( T(?aclu»r writ(*s word on l)oard 
and compares it with "adheres.") 

Let us now think of all th(» substan(H»s which we have thus far 
found adhering, and di»cid(» just w^iat sort of forc(» this adhesion is. 
(Teacher, by ([uestioning. leads childn»n to s(»e that adhesion is a 
form of attraction existing betwtvn ditfen»nt substances, when in 
contact. She explains too that it is an attraction of the small par- 
ticl<»s of each substance* for those of the other, and as these small 
particl(»s are calliMl wolerules, the force is a molecular force). 

L(»t us now think of other instances of adhesion. 

2. C-hildren will probably name water on cloth, ink on blotter, 
or some other example of capillary attraction, thus giving tlu» 
t(»acher the o])iK)rtunity to explain that tliis is adiiesion. Imt as it 
is a special form of it, we giv<' it a special name. The childriMi 
have probably had some physiology and know wliat capillaries are. 
Call attention too to the value of capillary attraction in the life of 
])lants. 

Association and Compaiuson: 

1. Compan* adhere with adhesion. Associate the two terms 
with each other and with their meanings. 

2. Contrast magnetism and static (electricity with our new 
form of attract i(^n. 

a. Th(* former forces act l)etw(H»n masses. 

h. Tlu» latter force acts between inolecnles. 

c. Tlu» fornuT act at great(»r distances than does th<» latter. 

</. Compare the advaiitagt»s of adh(»sion with its disad- 

vantagt»s. 
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(1.) Advantages: PtK)ple can build homes, make 
furniture, prepare food and clothing, print and make 
books, in?aiufacture small usefid articles, write letters, 
as well as do a hundred other things. 
( 2. ) Disadvantages : People find dirt and dust adher- 
ing to their faces, hands, and clothing, 

Generalizations : 

1. Adhesion is a form of attraction. 

2. It is a molecular force. 

3. It acts between molecules of different substances when 
they an* plac(»d together. 

4. Adhesion is a verv valuable force to man.* 

5. Capillary attraction is a special form of adhesion, It, too, 
is useful to man and to all nature. 

Application: 

1. Make as complete a list as possible, showing examples of 
adhesion and capillary attraction. Suggestive list: 

a. Dirt on p:ip:'r, apron, collar, hands, face, window, 
paint, etc. 

b. Crayon on blackboard, ])nper, floor, desk, fence, etc, 

c. P(Micil marks on paj)er, cloth, wockI, etc. 

d. Ink marks on pai)!'r, cloth, d(»sk. blotter, etc. 

e. Mucilage or glue on wo(xl, papier, etc. 

/. Plaster, paint, varnish, and pajxT on the walls of a room. 

(J. WattT spilh^l on tabU\ or water adlu^ring to side of 

glass, or to i)encil or piece of wood inserted into a bottle 

of water, etc. 

h. Water and sugar, or salt, etc.. in solution. 

i. Hair, shaving, chip of wood, thistle down, etc., on 

clothing. 

/. Ink on outside of bottle. On i)en. On page of lKX)k, 

k. Syrup, gn^ase, etc., on apron (when cooking). 

/. t'Ook(nl syrup and ixjpped corn to make i)op-corn balls. 

VI. Butter, etc., on bread. Frosting on cake, 

//. (xraphite and wooil in *'lead*' ix'ncils. 

o. Water and soil to make nuid. 

]). Sulphur on end of match. 

q. Pins in cushion. Nails in house, 

?*. Water in cloth. (Drv vour face or hands.) 
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2. Make a list of all the things about hoifses showing adhe- 
sion, e. g., 

a. Nails and wood, 
ft. Mortar and brick. 

c. Plaster and laths. 

d. Varnish and wood. Etc. 

8. Make a list of all things within a honse, showing adhesion. 

4. Make a list of toys de^x^nding u^xjn adhesion. 

5. Ditto manufactured articles. 

6. Ditto kitchen utensils. 

LESSON IV. COHESION 

It has seemed l)est to divide this into sub-lessons, as, under 
this topic, scn'eral distinct aims may be given. As ]>efore, each 
lesson, or sub-lesson, may cover more than one recitation period, if 
necessary. 

SUB-LESSON A 

Aim: To teach children a second form of molecular attraction — 
cohesion — , and its uses. 

Preparation: 

1. Materidls. Crayon, pencil, wood, paste-lM)ar(l. iron, steel, 
glass, brick, coal, rock, paper, blotter, cloth, etc. 

Children's Minds. Briefly review the ])revious work, empha- 
sizing these i>oints: (i. We have learned of two sorts of forces, 
molar and molecuhir. h. We found adhesion to be a molecidar 
force, a form of attraction acting l)etween molecules of different 
substanc(*s brought close together. 

Now let us see wli(4her th(»re is any attraction between the 
molecules of one substance. 

Presentation : 

(xive each child one of the substances prepared, saying that 
each must try to find out whether his substance exhibits any signs 
of attraction. (Some bright child will ])e sure to say that if there 
W(»re not anv attraction between the molecules, the substance woidd 
crumble, or disapi)ear. If not, t(»acher must ask leading cpiestions 
to bring this out. ) 

T(»acher now brt^aks a pii^ce of crayon, a piece of stick, or lets 
a piece of ghiss ffdl and break. What do you now think of the 
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attraction Ix^tween the molecules of the crayon, ^lass, and stick? 
Does this jjrove there is no attraction? Have any of our other 
exi^)eriments helped us in reaching this conclusion? (In maj^net- 
ism, e. g., we could detach the* i)en or needle from the magnet, but 
this did not provt* that there was no magnetism.) Give other 
examx^les of this sort. Then, l>ecause I can overcome the attrac- 
tion between two bodies, shall I siiy there is no attraction? 

Retuniing to our study of the sulxstances, Dorothy, what can 
you siiy of the wood in your ix^ncil? (There must be some attrac- 
tion between the molecules, or it w^ould fall apart. It wouldn't be 
a pencil, at all. ) 

Can we see the action of the attraction? Why not? (It is 
lx»tween such small particles and these i^articles have to Ix* so close 
together.) This form of attraction is calkKl cohesion. (Write 
word on lx)ard and bring out meaning, as sugg(»sted under associa- 
tion and comparison.) Each of you may now name tive substances 
exhibiting cohesion. 

Association and Comparison: 

1. Compare cohesion with adhesion, 

a. As to six»lling. h. As to meaning. 

2. Compare prefixes of cohesion and adhesion w^ith others 
studied in language class. 

a. co-adjutant. 6. ad-dition, 

co-agulate, ad-dress, 

co-efficient, ad-jacent, 

co-eipinl, ad-j(»ctive. 

co-existent, ad-join, etc. 

co-extension, etc. 

Generalizations: 

1. Cohesion is a molecular force, a form of attraction existing 
l^etween all molecules of the same substance*. 

2. Cohesion is an invaluable force in nature. Without it we 
could not hav(» clothes to wear, food to eat, dishes to use, l)ooks 
to read, etc. 

Applications: 

Name all [)ossible substaiun^s in this room which show the 
existence of cohesion. 
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SUB-I,ESSON B 

Aim: To discover the relative* streiijijth of cohesion in various sub- 
stances, thus classifying them into (a) solids, (/>) lii^uids, 
(c) gases. 

Prepakation: 

1. Materials. Same as for lesson A, with the addition of 
some liquids, and some sort of heating apparatus, either gas-jet, 
alcohol lamp, or a kerosene lamp, with some crossc»d wires on the 
top of the chimney, to hold the cup. 

2. Childrcii^s Minds. Brief n*view and general statem(»nt of the 
aim; viz.. Today we are going to see wheth(^r coh(»sion is stronger 
in some substances than in others. 

Presentation: 

1. From the table each of vou mav select some substance in 

ft' ft 

which you an* sure cohesion is acting. 

2. Let us now try different ways of oviTcoming th(» cohesion. 
a. All rub your substaiic(»s on your hands; on some paper, h. All 
trv to break vour substances, c. Some of you mav use these inor- 

«« ft- ft ft 

tars and i)ound your substances. <l. Blow your su])stances away, if 
possible, c. Helen may hold her piece of sealing-wax over this 
candle ttam(\ /. Hugh may jnit his lump of sugar into this glass 
of water and wntch it. 

'A. Does water show the action of cohesion? Let us trv some 

ft 

of the al)ovt^ experiments \iiK)n it. Can you ])reak it? Pound it? 
Blow it awav as vou did the flour? Stir the water in this glass. 

ft •' •^ 

Pour some into that oddly shapecl tube. Do the molecidi^s still 
cling tog(»t her? (Yes.) Pour out some of your ghiss rod, Alice. 
Why do you laugh? Helen may pour out some of her bar of seal- 
ing-wax. Can she do anything to it so she could pour it out? Can 
water b(* changed so that it will not pour out? 

Name other substances in which th(» moh^culi^s move (^asily 
from om* place to another. 

4. L(»t us put this cup of wati»r over the himp and see what 
occurs. What is happening to the wat(»r? (Heat is changing it 
tovai)or. ) Where is the vaix)r? Can w(» see it? Do the mole- 
cules of this vai)or separate easily? More easily than before? Do 
you think the colu»sion very strong in va^x^r? In which form of 
water was it strongest? 
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5. I am sure you know wliat we call such substances as ice, 
starch, iiuli^o, ^hiss, and leather. Yes, they are solids, lK»cause the 
cohesion is strong i»nou^h to pn^vent the nioh*cul(*s from moving at 
all easily. Of course sonu* solids hav(* more cohesive* strength than 
liavi* others, but we shall not classify them now. 

<). And substances in which the cohesion is not so strong but 

that it allows the molecules to move ijuite fr(»ely, we call ? 

Yes, li(jiui(ls. Name the most common litiuid. Name others 
besid(*s water. 

7. Heat did what to the water? Did the moU»cules then move 
fn^^ly? Yes, very freely: so fn»ely that it is with difScultv such 
substances are kept tog(»th(?r. They are caHed (/f/Sf^s.' Name some 
gases of which you leanu»d in botany. In i)liysiology. 

Association and Comparison: 

Compare the thn»e states of matt(»r, one with another. 

Generalizations: 

1. There are three forms of matter, 

2. Many substnnc(*s may be made into all three states. 

*■ ft 

.'3. A solid is that form of matt(»r in which tlu^ molecules 
closely cohere. 

4. A liquid is that form of matter in which the mol(»cules 
movi* freely, y(»t tend to cling together. 

5. A gas is that form of mritt(»r in whicli the molecules con- 
stantly tend to separate. 

Applications: 

1. Classify into solids, licpiids, and gas<»s, all the substanc(»s 
on this tabh'. 

2. Carefully explain tlu* thnu' stntes of mutter. UiX)n what 
does each de])end? 

sx:b-i*hsson c 

Aim: ((. To show how adhesion may overcome colu^sion, or the 
reverse, h. To show how h^ih adhesion find cohesion may 
be overconu* by other forc(*s. 

Preparation: 

1. Materials. Pieces of alum, indigo, starch, wood, gbiss, 
slate, ([uartz, charcoal, cojd, iron, stone, brick, crayon, wire, pajx^r, 

I If teacher wishes she may «:ive the term "aeriform fluid." 
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pastelx)ard, bar sealing- wax, salt, and loaf su^ar. Some water, 
milk, red ink, black ink, vinegar, molassc^s, mercury, and such other 
liquids as are convenient. Some siX)ons, glasses, a cup, and some 
sort of heating appiratus. 

2. Children's Minds. Today we shall try to see what forces 
opiX)se cohesion and adhesion, and whether this is a wise provision 
for us. 

Presentation: I. Cohesion, how overcome. 

1. Substances handhnl and nameil by pupils. What force is 
now acting? (Cohesion.) Can anything overcome this forc(»? 
Try breaking, rubbing, pounding, blowing, and dropping the vari- 
ous substances, as in sub-lesson B. 

Note changes and derive that cohesion mcifj he overcome btj 
a. Friction, 

(1.) Shown in indigo, starch, crayon, charcoal, (»tc. 
h. Muscular force 

(1.) Breaking. —stick, pencil, (»tc. 

(2.) Pounding.— alum, brick, etc. 

(8.) Blowing,— flour, dust, (»tc. 

(4.) Dropping, —glass, coal, etc. 

2. Ins(»rt your pi»ncil in this water. Look at th(» pencil. 
Describe. Put your fing(»r or hand into this wat(n\ What is true 
of your handy Put some of this sugar into one glass, some indigo, 
salt, (»tc.. into other glasses. What has become of each y How can 
we know that (»fich hasn't absolutely (lisapj)eare{ly Very well, we 
will taste the water into which we jnit the almn. sugar and salt. 
And, as you say, the color shows us th(» indigo is still present in its 
glass. What force jicted in each of the alK)V(» i»xi>eriments? 
(Adhesion.) What of its strength? (It was strong(»r than cohe- 
sion, for the water clung to our fing(»rs, to tht» pencil, and to thi» 
towel; and the sugar, salt, (»tc., were broken into fine particles by 
the water). Then W(» mav add to our outline above, 

e. Solution. 
8. Let us now heat some of this water. Will the cohesion be 
overcome? What agent will produce it? Then we may add to our 
outline, 

(/. Heat. 

(1.) Changes liquids to vai)or. 
(2.) Changes solids to liquids. 
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4. If teacher desires, she may show additional ways by using 
chemicals; but it seems better to leave this, with the statement that 
there are other ways, which the children will learn lati^r. In the 
later study of gravity, one a^^^ent will be added. In geography, the 
teacher may show how the wind, rain, frost, (»tc.. gradually over- 
come the cohesion in great rock masses, in clods of earth, etc. 

5. Show by a few simple ipiestions that all substances do not 
have the cohesion overcome in tin* same way. For exanii)le, rub 
the finger on wood, then on starch. Insert a dry tinger in mercury, 
then in water. Try to pick up some of each. 

II. Cohesion how strengthened. 

By experiments show that cohesion is strengthened by. 

a. Heat — as in (evaporation of water from solutions. Salt, 
ahun, sugar, etc., are left in a hard mass. 

/). Cold— as in condensation of vapors, and in freezing of 
licpiids. 

[Note: From these h'ssons. the teacher may ])ranch, length- 
ening the course, by fully discussing evaporation, condensation, 
crystallization, distillation, divisibility of matter (as shown by 
ix)unding and dissolving the sugar), mixtures, physical changes, 
chemical changes, and physical and chemical forces.] 

III. Show how adhesion mav be overcome bv many of the 
same forceps given under I. Illustrate each ])y examplc^s all alxjut 
us. We see the i>aint and varnish crack in our houses. Chairs 
come apart. Plastering falls. On frosty nights nails are heard to 
snap. A tin cup may have its handle loosened by heat melting the 
solder. Starch ''settles'* in glass of cold water, so does either sand 
or loam. Silt settles in a ix)nd or river bed, etc. 

Association and Comparison: 

1. Is nature wise to provide forces that overcome either adhe- 
sion or cohesion V 

2. If cohesion were the most powerful force in nature, how 
would it affect us? Sugar would not dissolve in our coffee. Nails 
would not stay in wood. Mortar and bricks would not adhere, etc. 
Name all ix)ssible inconveniences. Name some conveniences which 
art' greater. 

'S. Same for adhesion. 

If we laid a book on the desk, or a plate on the table, or a knife 
on a plate, what would happen? 
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Generalizations : 

1. Adhesion and cohesion are opposinij forces, and both are 
opposed by many other forces. 

2. This opposition of forces is a wise ijrovision. 

Applications: 

1. Let children reproduce, by questions, or from statements, 
such parts of the presentation as the teacher desin»s well remem- 
bered. 

2. Apply knowl(Ml*j:e of the two forces by having children 
describe some series of actions, tellinic what forc(» acts at (»ach step. 
For example, washing tht» face witli clear water. 

a. Adhesion holds dirt to face. 

h. Adhesion, in the form of a solution, takes dirt from 

face into water. 

c. Capillary attraction acts in (lryin<^ the face. 

<l. Evaporation takes place as the towel dries. 

«To be Continued.) 



THE FISHING INDUSTRY OF NEW ENGLAND 

BY RALPH S. TARR, CORNELL INIVERSITY. ITHACA. N. V. 

The coast of northern N(»w England is the seat of the most 
extensive tishinic industrv of the countrv. Tlie reasons for this 
im|K)rtance are many and various. Of course first amonij: the rea- 
sons is the fact that various kinds of sea food are abundant: but 
even this is due to causes. Kationnl p'otiraphy consists of a study 
of cause and effect in respect to man and his doings: and this 
industry, oni' of man's doiii<rs. seems to me well adapted to illus- 
trati^ th(^ intluenci* of surroundinirs ui)on nmn and his industries. 

When the coast of New Enj^land was first settled the immtHli- 
ate coast-line alxninded in sea focxlof various kinds. Cod, haddock, 
hake and halibut could be caught from the rocks; salmon xn^ricxlic- 
ally asc(»nded the bays, estuaries and riv(»rs to spawn: herrin*^, 
menhaden, and mack(^rel frecjuently visited the coast in ^'schools"; 
lobsters crawh^d about in the shallow water and could even hv found 
in the tide jk)o1s, left by the r(H*(Hlintj: tides: and clams burrowed in 
great numbers in th(» sand and nmd banks of the (^stuari(»s. 

Most of the photographs in this article were made by Fhclps. ])h()U)ifrapher, Glou- 
cester, Mass. 
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The physiojj;raphy of the New England coast is largely respons- 
ible for this abundance and variety of sea food. The land is hilly 
and made of hard rocks. As a n^snlt of land-sinking, in late geolog- 
ical time, the sea water has been made to covt»r some of th(» hills, and to 
enter the valleys, while the waves Ix^at against the partly submergKl 
hills which project as headlands into the sea. This land-sinking 
has made many harbors, great and small: in fact far more than the 
commerce of New England demands. It has also lengthened the 
coast-line by introducing these many irregulariti(»s, and this has 
increased the area in which shore-line fish can live. Further than 
this, the sinking of the land has made many banks in the sea, which, 
rising toward the surface, reach upwanl into the ever-moving waters 
of the Labrador current hulen with food from the cokl north. While 
there are many small fishing banks near the coast, the much more 
extensive areas of subnu^rgwl hilly land, which constitute the prin- 
cipal fishing banks off th(* coast of New England and Canada, are 
now of nmch greater imi)ortance. 

In stating the effects of the sinking of the land on the abund- 
ance of food fish, it must not be overlooked thfit the fact that the 
rocks of the sunken land arr hard is also of imiK)rtance. This has 
made th(^ coast of nortluTu New England a rock -1 )omid co<ist; for 
the waves hav(» striiqx'd otf the soil from all cxiK)sed placets, but 
have not had tim(» enough to build twtfusive Ixsich^s at tlic^ present 
level excepting in ])laccs whrre the conditions are i)articularly favor- 
a])le. especially in partially enclosed iK)rtions of the coast. U|)on 
tilt' rocks of the coast itself, and on the shallow s<Ni-fioor just off shore, 
sea-we(^ds form a mat of plant life which harbors a multitude of 
animals ux)on which some of tlu^ food tish can live. Had there been 
a sandy coast, like that of southeastern New P^ngland. tliis abund- 
ance and variety of food fish would have been imiK)ssibl(*. 

Landing ui)on a rath(»r inhospitable coast backed by a forest- 
covered land, oft^ni boulder-strewn and then^fore difficult to clear 
for farming, it is not to ])e wondered at that tin* (^arly settlers 
turned their attention to the sea as a source of food. With 
little difficulty, either from the rocks of the coast or from small 
boats just off the shori», an abundance of fish could 1k» caught, not 
mer(»ly for presi»nt netnis. but, cured with salt, for the days when 
fisliing woidd be imiK)ssible. 

Individuals settled here and there along the coast, singly or in 
groui)s. clearing small patches of grountl for planting, to be sure, 
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but clfp'tiiliiit; uix>ii tlii' seii for tlicir priiiciiml food siipply. Tliis 
evfr-ready source of fotxl wns one of tlie sreat aids to the early set- 
tlement of iimcli of tlie HiiiiivitiiiH slion'-Iiiie of uortheni New 

Ellf^llUKl. 

Such L'ontaet with the sea (leveloi)s bravery; nay, it tlemaiids 
braverj' first of all and tlieii develoits it still further. The life of 
tbe fisherman who siietids his days in an oi>en Imnt on the heaving 
B«i. whi<'h may at any uiouu'nt \w hislied by the fury of the stonii 
win<l, is Biith as to deminid not men-ly l)ravfiiess, but hanliness. 
quicknesfi to sk'. and, in enieryencies. ability to jud^e and act with 
utmost coolness and fearlessness. The life of the fisherman is also 




i-alirulatiil to develop a spirit of indcpi'ndene 
l>e jiiitient and i>ersistei3t. We will never knt 
development of these (pialities ai 
hitvr triiiiR]}|antcd iii other (Nirts of tli 



nd he must also 

[) what e.Kteiit the 

the New Eii^liinders. and 

'omitry, in to l>e aeen-dited 



to the iiiilueiK-e of the early life by the seashore; but for my own 
part I believe this iuflnenee has lieeii threat. 

Atthepresent timewe find the lone fisherman ail aloiijf the coast 
of northern New Eii};land. but eHi)ecially in the more remote imrts 
of the coast. He has his dory in whidi he yoes out uix>n the sea 
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every diiy thiit the wciitlier pTitiits, His lioine, often no more tluiii 
a shimty sHrroniiiiiHl by » aiiiiill nml iiot wfll kept Hinli'ii. is on the 
shores of a cove wliic-h furnishes |uirti!il or complete prot^'ction to 
his boat. Eiirly wu-h moniin^;. iit an hour when must of ns are 
al>e(l, he tios'S out in his Imat to attenil to his liilister )K>ts, nets anil 
trawls. Bailing; when jjossihh*. ^owin^f when necesmiry. His life is 
a simple one and hi« needs jlh' few: hnt he is his own uuiBter.fn'eHnd 
independent. Isolation hjis pro<hiced its Ktami) ui>on this num. 
To the stnui'ier, he is unconuuuniciitive: and he preserves ijuaint 
(.■ustonis and words loii^j since for^xotteii in other |Hirts. But if he 




can l)e drawn out he is found to he a dear ol)server, shrewd in his 
jmlKUient of men and affairs. proludJy prejnihoed. and in that i-ase 
nnn'asonaMe. hut nevertheh-ss a man of siieh i[ualities as the Iwst 
of men iKwsess. 

These scattfred fishermen usually have more fi.sh than they 
can use. and they sell the surjilns at a nei^rhltoriii^ market. At 
the jjresent time this is usiially a small villatre or town on some har- 
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bor where the fishing business is better developed because the 
harbor will protect more lx)ats. In the very early days the gather- 
ing of surplus fish for shipment to the larger cities constituted one 
of the beginnings of the coasting trade which has been developed 
in so many directions and to such large proportions; and from the 
ranks of the fishermen have come, and still come, many of the sailors, 
for this service, and, in emergencies, even the men to man our war 
ships. The service rendered the country by these fishermen during 
the Revolutionary War, the War of 1812, the Civil War and even 
the late Spanish War, is not among the least imix)rtant results of 
the fishing industry of New England. 

Naturally, with fishing practically all along the coast, some 
places assumed more imi)ortance than others as fishing centers or 
markets. But until late in the present century none of these fish- 
ing jx)rts bec^ime of sui^erior imix)rtance. They were scattered at 
intervals along the coast at ]X)ints where a combination of good 
harlx)r and nearness to good fishing grounds conspircnl to make a 
thriving fishing town ix)ssible. 

There was Provincetown, for (example, far out on sandy Cai)e 
Cod, on a moderately good harlx)r, but whose location was of imix)r- 
t^ince chiefly because so far out to sea. Also on n moderately good 
harl)or wns Marblehead whose neighlx)rhood to Boston gfive it an 
advantage l)ecause of the refidy market. Cai)e Ann early In^came 
till* c«»nter of several fishing coloni(»s nround each of tlu» harl)ors, 
esxHH'ially Amiisquam, Gloucester, Rockix)rt, and Pigeon Cove. 
Like Provincc^town these fishing ix)rts hnd an advantage from their 
location uix)n a point extending out into the ocean: but the rocky 
coast and the neigh])orhooil to Boston made this site more favorable 
for development than Provincetown. Farther down the coast fish- 
ing develoi)ed extensively at Portland, Eastport, and a number of 
other places where conditions wen* favorable. 

While the primitive condition of the fishing industry, repre- 
sented by many individuals fishing from small boats near the coast, 
has by no means disappeared, it has, as a result of the development 
of the deex)-sea fisheries far from the coast, now become secondary 
in imix)rtance. While the demand for fish steadily increased the 
supply near at hand rapidly diminished, thus causing the search 
for food fish in more remote regions. A single man could engage 
in dory fishing; but it required a combination of men and of 
capital to conduct the fishing operations on the distant banks. 
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Therefore men combined, built vessels, maiiiietl tlieiti, and fished 
with them, sharinti exjM'iiseB, IalK>r and profits. 

The development of this imxiern fishing has l>een very well 
illustrated uimjii Gh^k Ann, which is today the srentest tishing cen- 
ter in tlie world. On this rocky coast there are several hnrlwrs, 
as stated above, but by far the best is that around which the city of 
GlouceBter is now built: yet in the early days, when fishing was 
done near the coast, tlie poorer har];K)rs were eveu greater centers 
than that of Oloucester. An<l when the change Ix^gau from the 
primitive to the niodem methods of fishiug. the harl>orof Aiinistjuam 
was selecleil as the one for the development of a fishing iKirt. This 




WHARVBS AND VBSSBLS OK Ol^UCBSTER HARBOR AT LOW TIDE. 

harl>or. cntssed l)y a sandbar at the entrnnce, and inaccessible at low 
water, while ndmirnbly adnptctl to serve the purpose of a center for 
small boats was verj- inadeiinately suitetl to the newer form of the 
fishinfT industry for which gcmd-sized vessels were recpiired. The 
result is that the piers and buildings, tmce the seat of activity, are now 
alwndoned and crund)ling in decay. The industry has been trans- 
ferrer! to Gloucester, n few miles distant, where the ImrlKir is l>etter. 
The intrixUiction of railway transiM»rtation lielped in this trans- 
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formation. Formerly the fish were sent to Boston by ship; and, 
given time, a vessel could go from Annisquam to Boston; but when 
a railway was built that did not pass thru Annisciuam this port 
was place4 at a disadvantage compared with Gloucester, to which the 
railway did reach. 

At present the fishing industry has lx»come so developed and 
specialized in Gloucester that it ranks among the great industries 
of the country and there are many interesting features connected 
with it. The prime reasons for the imix)rtance of this city may be 
summarized as follows: sinking of the land has transformed the 
coast at this i)oint to one of such irregularity that the harbor is 
excellent. It is, moreover, responsi])le for the fact that this cape is 
a projection from the land and that its coast is rocky and therefore 
the original home of an al^undance and variety of food fish. The 
same subsidence of the land has transformed certain less elevated 
l)ortions of the ancient land to shallow ])anks in the sea, and. since 
these are ])athed by the cold northern current, conditions have 
aris«»n which are favorable to the existence of quantities of food fish. 

While many of these advantages are shared by other sections 
of the New England coast, Gloucester has developed more rapidly 
than the other fishing ports partly by reason of the fact that the 
projection of Cape Ann into the sea has ])een favorable to the devel- 
opment of a sturdy race of fishennen at one of the points on the 
coast nearest the fishing banks, and at the same time near the mark(»t 
and distributing iK)int of Bostcm. For very gotnl reasons Bostcm 
itself has not developtnl the fishing business to the extent that Glou- 
cester has done, among these reasons ])eing the fact that Boston 
has had a multitude of interests while Gloucester has but one; 
namely, fishing or industries dependent uix)n fishing, as the manu- 
facture of glue, twine, nets and anchors. It is a case of specializa- 
tion; yet Boston has found the opportunity for the development of 
a considerable fishing trade and has even threatened the supremacy 
of Gloucester. 

It has been said earlier in this article that one of the character- 
istics developed by the fisherman's lift* is that of independence. 
The truth of this is well illustrated ]>y the present conditions among 
the fishermen, some aspects of which are so admirably portrayed in 
Kipling's "Captains Couragecnis.-' 

Long since, the demand for fishermen in Gloucester has far 
exceeded the supply of local fishermen; and consetpiently men have 
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flocked there from mniiy points, ns the const of Maine, Nova Scotia, 
Prince Edward Island, Newfoundland aiitl the Portugese Azores. 
Nevertheless, with all this diversity of race, they are banded]together 
as partners, as their predecesBurs were when fishing two in a boat. 
The men are not hired by the owners of the fishing vessels at so 
much a day, but they art^ Imnded together as partners in a common 
enterprise. A firm may own dozens of vessels, and these are fitted 
out with the necessary apixtratus and food, each man l>eing chargetf 
with his share of the expense of outfitting. When the trip is sold 
these exi)e«se8 are deducte*!, the finn bearing its share, and then 
the pri>fits are divided, tlie firm naturally getting the larger portion, 
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since it has supplied the vessel and the largest part of the outfit, 
and the captain, or "skipper." receiving more than the men. The 
result is that each man feels a keen interest in the success of every 
trip: and, barring the element of luck, his share bears a direct pro- 
txjrtion to the enei^y with which he and his fellows work. All con- 
sidennl it is one of tlie most safiafactory and successful instances of 
ciMn>e ration Iwtwoen lalwr and capital that the industries of our 
country offer. There are no strikes. 
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The captain is an autocrat, directing the movements of his ship 
as he deems wisest, selecting his crew from the best available fish- 
ermen and yet treating them all as men, and, u^) to a certain limit, 
as ec^uals. A lazy fisherman, or one who causes disturbance while 
on a trip, needs to find a new captain the next time: and the skip|3er 
who is not fair to his crew, nor ener^eti(! in his work, is obliged to 
select his men from amon^ those whom better skipi)ers have no 
desire to include in their crews. 

The results of fishing have an element of uncertainty that is at 
times discourat^ing, but that nevertheless adds a zest which appeals 
to that tyi3(? of men whom the industry itself attracts. Sometimes 
a trip does not i^ay expenses; but again, in a week, a fisherman may 
receive a share of one hundred or even two hundrcKl dollars. 
Many of them si)end their shares soon after reaching shore, and 
often in very questionable directions; but among the Gloucester 
fishermen there is a large proi)ortion who are steady men with fami- 
lies to supi)ort. That the industry is on the whole a profitable one 
is proved by the fact that most of the skippers, and many of the 
common fishermen, own their own hous(^s. One of the peculiar 
sides to this industry is the fact that the profits bt*ar little direct 
relation to the financial C(mdition of the rest of the country. These 
profits depend largely upon the catch, and fish are as likely to l^e 
abundant in hard times as in the more prosperous periods. 

A Gloucester fishing vessel of the present day bears a closer 
resem])lance to a private yacht than to a fishing boat of half a cen- 
tury ago. It is so built as to com])ine scvi-worthiness with s^jeed, 
and in some cases the former is (*ven sacrificed to the latter, for it is 
important to move rajmlly f njm place to place, and particularly from 
the fishing grounds to the market. Often to be the first of a num- 
ber of vessels to reach port makes a ditfc^rence of hundreds of dollars 
in the profits of the trip. 

The internal arrangements of the schooner also bear a certain 
resemblance to a private yacht. There are all the necessities that 
could be desired and even some luxuries; for example, from tanks 
built into the ship, water is led into the ])asins ])y faucets and a high 
grade of i)lumbing is employed. There are pictures and ornamen- 
tation of wo(xl work in the cabin. The fishermiMi also demand good 
focKl; and a list of provisions that are commonly furnished to a fish- 
ing vessel would surprise most readers. It is commonly supposed 
that sailors live upon salt ix)rk and hard tack; but the Gloucester 
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fishemieii carry fresh meat and fresh vep^etables and the very Lest 
brands of canned ^oods. It is doubtful if many workmen in the 
country have l)etter food than is supplied to these fishermen. 

The life of the fisherman is full of hardshii> and danger. The 
summer fishing for mackerel is pleasant, th(» boats cruising near the 
coast in the exciting search for schools of mackerel, which, when 
sighted, are chased with large si»ine boats and then surrounded with 
the seine and taken aboard, either to \w salted in barrels or to l)e 
quickly taken to the market and sold fresh. This work is exciting 
and arduous but attendeil by little danger. 

Some of the summer fishing is more dangerous ; for small (tIou- 
cester schooners go to the coast of Ireland, Iceland, Newfoundland 
and Grreenland. The winter fishing presents an almndancc* of excite- 
ment and danger. The fishing banks are notoriously stormy and 
foggy, and often the l)oats are so densely wrapiMxl in the fog that 
objects only a few feet away cannot V)e seen. Th«»n they are in dan- 
ger of collision with ic(4xTgs and with ocean steamers, whose path 
lies directly across the fishing banks. It is by no nutans uncommcm 
for a fishing schooner to go to the bottom, with all hands, cnisluKl 
like' an eggshell b(»neath the ]k)ws of a huge transatlantic liner. 
Very often the schooners are huddliKl togi»ther in great nunilxM-s, 
and then, if a storm arisi^s, ont^ of the vessels may be set adrift. 
Driven before the wind, in which sailing is impossi])le, the wander- 
er ruslu^s aimlessly among the H(vt, and, if it strikers one of the 
anchored vessi^s. the result is that two vess<^ls and two crews are 
blotted out of existence, for once overboard in such a sea then* is 
no chance* of rescue. Anotlu^r danger is that of being washed over- 
board by the hug(^ waves which frecpiently break over and wash the 
decks of these small craft. 

Many livc»s are also lost in op<ni l)oats, for one of the most 
common methods of fishing on the Banks is that of trawling. This 
method of fishing consists in lowering to the ])ottom a great many 
hooks attached to one line and called a irawL In order to set the 
trawl, and to remove the fish from it at intervals, men must leave 
the vesst4 in thi»ir dories. If a snow squall aris<*s or a fog sets in 
while the men are out, they are apt to ])e s(»parattKl from th(»ir 
schooner and, drifting about, lu^com** hopi'lessly lost in the op(»n 
ocejin. Everv vear liv(»s are lost in this manner; and verv often 
men are adrift for days before bring picked up. pc^rhaps crazed with 
thirst or almost starved, and frequ(»ntly badly froze »n. 



THE FISHING INDUSTRY OF SEW ENGLAND 



III somo ycfirs over two hiindrtHl iiiei 
(iloin'i'Stcr, mid every yejir tliere arc B('ori 
result is tliat tlii' iXTceiitHye of widoWB ; 
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the life. ad<]ed to the [Kissibility of profit, induce men to eii^iiKe in 
the industry. But the wives and mothei-H ashore, lacking the excite- 
ment, wait and watch and pray, s^iendinn slet'pless nights listening 
to the roar of the stomi waves with fear ami tn^mbliny, for they 
know that this very stonn may roh them of their dear ones. Then, 
when it is time for the return, they watch and listen 




far too many cases anxiety fjives place to fear, then to ilread uncer- 
tainty, and finally to ho|H']ess cerlninty that the vessel will never 
ajiain enter jKirt. and that no one will ever know mon- than that it 
lies at the bottom of the sea. 

When the fish arc bi-ouwht to the land niaiiy are sold fresh and 
distrilmti^i over the <-onntry. Hadi day. for exain|ile. a iMifiyayw 
car with fresh halibut, jmcked in ice. leaves (Tloiicester on a rejiuhir 
(lassenger train. Many of the fresh fish are also laniied in Boston, 
and even in Xew Vork. for distribntioii. The fresh fish business of 
Boston is nmch yn-ater than tliat of (Tloucester. and from tliat city 
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they are sent even far into the interior of the country. However, 
most of the fish are saltt^l for preservation. The halilmt industry 
is mainly a fresh fish business; and for weeks, and even months, the 
fish are kept fresh, picked in ice in the hold of the vessel. Some 
halibut, however, are salted to l)e Liter smoked and sold as smoked 
halibut. 

Most of the mackerel, on the other hand, are salted, bein^ 
placed in small barrels of brine as soon after bein^ caught as they 
can be sjJit o^xm nnd cleaned. Some of the cod fish are brought 
in for sale as frc^sh fish, but most of the cod are salted. When start- 
ing from ix)rt the hold of the cod-fisherman is filled with dry salt, and 
the attempt is made to catch enough fish to use up all this salt. As 
fast as the fish are caught, split oj^x^n and clefnied, th(\v are packed 
in the dry snlt which, uniting with the juic(»s of the fish fiesh, forms 
a brine that soaks into the fish. That wlii<'h is left finds its way to 
the Ix^ttom of the schooner and is pumptnl out. Thus, little by lit- 
tle, th(> entire cargo of salt has its j)lnc(» takcMi by fish. 

Arriving in ix)rt the cargo is transfernMl from the ship to the 
wharf where the fish an* placed in large* hogsheads, calh^l butts. 
There th(»y are left soaking in the brine until the time comes for 
drying them. For that x>urpose the fish are spread upon the flakes, 
which consist of fram(»s two or three feet above the level of the wharf. 
upjii which are miniy cross-pieces arranged much as laths are in <i 
house. This permits the* air to reach the under as well as the ui)per 
side of the fish. Aft(»r being thoroly dried many of the fish are 
sent away whole to be sold as saltiKl cod, and these fish find their 
way all over the country. Of late, however, an important industry 
of preparing the cod more carefully for the market has sprung uj). 
For this puqx)S(» the skin and ]x)nes are carefully removeil, and the 
fish flesh is torn into shrwls and packed in boxes as bonel(*ss or 
shrc^dded cod. 

Formerly the fish h(»ads, bones and skins were waste products 
serving no oth(»r puriK)se than the iK)llution of the harbor waters: 
but now this refuse finds several imix^rtant uses. Some of it is 
made into guano for fertilizer, but great quantities are employed in 
the manufacture of glue. LePage's glue, famous over the land, is 
manufactured from the refuse of the (xloucester fishing establish- 
ments. 

Every year the fishing industry is growing and thc^rc* is more* and 
more concentration in a few large ix)rts, particularly Gloucester and 
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Boston. There have l)een times when the comi)etition of Canadian 
fishermen has severely threatened the pros^jerity of the Gloucester 
business. There has also been an attempt to develop the Alaska and 
Pacific coast fishing in comjx^ition; but the distance from the east- 
itTu market has interfertKl with the success of this industry. The 
latest influence uix)n the Gloucester fishing business of marked 
imiX)rtAnce is that which has resultiKl from the Spanish war. Catho- 
lic countries funiisli an imix)rtant market for salt fish, and our 
recent accjuisition of Porto Rico, togetluT with our new relations 
with Cuba, promise to open up a large market for American fish 
which has hitherto been of little use to us. 

This article has In'en long. It contains many details, some only 
indirectly gc^ographic. If it serAes the* purjK)se I intend, it will give 
a fair idea of the fisherman's life, the causes which Inive made this 
life possible, and th(» n^sults which his industry brings forth. But 
aside from this, and one of the primary points I have had in 
mind, it will show how an industry is developed as a result of the 
influence of a com])ination of causers. And among these cnuses the 
physiogi'aphic are most numerous and imi)ortant. The ocean home; 
the fo()d-])ringing currents; the ])anks, sulmierged highlands; the 
rocky coast due also to land sinking; the irregularity of the coast 
and the consecpient harbors due to the same cause; the very winds 
that drive tht» V(»ssels, — these have conspired to make it ix)ssible for 
man to o])tain this important food supply for his fellow men, and 
thus to Imild up an industry which determines the existence of cities, 
town^. antl villatres. 



THE LEAD AND ZINC FIELDS OF THE 

OZARK UPLIFT 

BY WILLIAM H. JOHNSON, FORSYTH, MO. 

Lead and zinc, today, are mined out of th(» same shaft, criishtMl 
thru the same rolls, and only separated at the jig tanks. The lead 
mine may also be a zinc mine. But a short time since this was 
different. Thirty years ago zinc was not recognizt^d as a valuable 
ore in what is now the great mining camj) of southwest Missouri. It 
was thrown aside when encountered by miners in search of lead. 
Today, zinc is the ore sought and lead is accepted as merely an 
associate ore. 

Lead was mined thousands of years before zinc was thought of. 
In the dnys of the Pharaohs lead was smelted and manufactured 
into many useful articles. The Chinese w(»re familiar with this 
metal more thnn two thousand years before Christ. The Romans 
manufactured it into armor, l)owls. iK)ts, water-pipes, coffins, vases, 
and also used it in masonry. The earliest history of the European 
nations nu»ntions the use of lead. It was mined in Jamestown in 
the days of John Smith. There is scarcely a state in the Union 
which does not pnxluce some lead ores. In scmtheast Missouri the 
famous Mine La Motte was opemnl nearly two cc^ituries ago and 
has prcKluced lead steadily to the present day. 

Zinc is a modern metal. It was not recognized until the Thir- 
teenth century. In the Sixti^enth century white vitriol, sulphate 
of zinc, w^as manufactured, Imt not until the Eighteenth century 
was it intentionally prcxluced for commerci*. In 1748 at Bristol 
the first zinc works were esta])lished, the process having ])een ])()r- 
rowed from the •'heatht»ii Chinee;" but it was not until seventy years 
later that the manufacture of zinc became a (*ommercial success. 
The first zinc smelter in Missouri was (»sta))lished in 1H()7 at Potosi. 
But at that time the price of zinc was so low that it was not mined 
for the market. The zinc buyers of those days collected their ore 
from the dump of the lead mine, paying a small royalty for that 
privilege. 
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The ^reat miniiijjf district now known as the Kansas-Missouri- 
Arkansas mining camp was practically unknown thirty years ago. 
Today some sixteen counties — ten in the southwest part of Missouri, 
two in Kansas and four in northern Arkansas — are producing more 
zinc and lead measured in dollars than Alaska i)r(xluces gold. In 
1870 the mines of this district produced less than $100,000. In 1899 
the total output for this same district exceeded $10,000,000; and yet, 
owing to a lack of transportation, at least three-fourths of the dis- 
trict was not drawn upon. 

The Kansas-Missouri-Arkansas mineral district embraces Cher- 
okee and Crawford counties in Kansas; Jasper, Newton, Lawrence, 
Barry, Greene, Christian. Taney, Stone, Ozark, and McDonald in 
Missouri; and Carroll, Boone, Marion, and Baxter in northern Arkan- 
sas. Scattered over this area are a score of individual camps each 
of which has characteristic features peculiar to itself. The two 
Kansas counties, with Jasper, Newton, Lawrence, Greene, and part 
of Christian in Missouri, comprise a high rolling plateau, diversified 
with forests of oak, and oi)en prairies now covt^red with comfortable 
homes, farms, and orchards. It is in the great fruit belt of Missouri, 
famous for its *'Big Red Apples'' and straw! )erries. The elevation 
a]x)ve the sea is some 1,400 feet: the climate is all one could desire. 
Modern cities and well-built towns lie adjac(»nt to each mining camp. 
The line of the Frisco railroad marks the water-shed l)etween the 
Osage and Whitt* river ])asins. To the north and west the valleys 
are broad, sloping gently to the Osage river. To the south and 
east the country breaks preci[)itously into deep and narrow valleys 
draintKl by the White river. 

A trip thru this section in one of the luxurious o])servation cars 
of the St. Louis and San Francisco railroad is very intt^resting. 
Leaving St. Louis at night, the mining district is reachcHl by sun- 
rise. The country will, however, suggest no feature of the camp, as 
none of the mines are within view of the railroad. The tourist will 
l:>e charmed with the* fertile* prairie farms and vast apjjle orchards. 
At Springfield he will find a modern city with beautiful homes and 
all the conveniences of rai)id transit. Heri» are the residences of 
many of the rich mine owners of this district. Big institutions that 
draw their »ui)i)ort from the mines are located nt Springfield, not 
the least of which are the immense shops of the St. Louis and San 
Francisco railroad — that arterv of commerce which reaches almost 
every camp in the district. The shoi)s of one other railroad are 
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locfitetl here also, l>esi(1es several fiictories for the uiaiiuf net lire of 
ore mills and miiiiiifj miiohiiiery. Hen- is the faiiious Drurj' Col- 
]e^i,e with its brond caiiipus and eleyiiiit building. Ijesides a score 
of other noted schools, inelndiiin the inn fjiiifi cent liipih school build- 
ing. 

Leaving Spriiijrfield several small mining (:amps are iKissed, 
notably at Republic and Billintjs; but this will not Ik- observable 
from the train. A nui}:;niticent famiint; conntrj' is traversed, and 
in forty minutes the train sweeits iiround a curve find the famous 
uiininti camp of Aurora lies iH'fore yon. 




To one who has never visitt^l this district, it is inii>ossible to 
convey an idea of the intcrestiiit; objects to l>e seen here. Not lonjx 
since, the town of Aurora was an unknown country viilaye surround- 
cil liy productive farms. Ttxlay these same farms have lost their 
a^icultural fealuivs forever. Mountains of rock and debris have 
converlwl their once mimotonous features into miniature Ali»s. 
Millions of tuns of nn-k have l)een n^noved fniui the Iwittoni of a 
tliousand yawuint^ shafts and are piled up in immense hea|>s some of 
which cover many ai-n'S. extending fifty or sixty feet in height. 
Busy mills crush the iwy rock and sejwirate the ore from the chat. 
By day and niyht, in shifts of eiyht hum's each, the miners delve 
in the shafts and drifts: tubs of ore ascend as rapidly as steam and 
electricity can handle them. The ore is dumiH'd on a platfonn and 
passes thence to the rolls; ix)wei-ful ii-on jaws crush the rock and 
flint to powder: thence it jiasses over the jigs, where thi' on-, mixerl 
with water, is (jivcTi a vertical motion until the heavier particles of 
lead and zinc arranfje themselves beluw. and the li^rhter particles of 
rock, coming to the surface, are carried away to lie pih-d up in 
immense heaiis without. Thest- great mountains of chat have 
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l)ecoine typical ''white elephants/' They have grown in extent until 
they threaten to en<j:nlf the very mills themselves. A feeble effort 
has l^een made to haul this crushed stone to the various towns and 
cities in the district to be used for macadamizing. Altho hundreds 
of mil(»s of excellent streets and roads have been built and are being 
built in this section, the mountains of chat are increasing rapidly. 

From Aurora the railroad again traverses thru miles of charming 
rural scenery to Monett. Here is a parting of the ways. Our train 
is separated into three sections, each of which is attached to an 
awaiting train. One of them will go to Arkansas and thence to 
Texas. When we are ready to visit the north Arkansas part of this 
district we shall take this route. The second train goes thru the 
old mining camp of (Tran])y wh(»re zinc was first recognized and 
where lead was mined sixty years ago; thence it goes to the beautiful 
Indian country, Oklahoma. The third and last route is the one for 
us, where, still traversing the orchards and fields of Lawrence coun- 
ty, we flash thru the prosperous mining camp of Wentworth. 

Now the mines become more frequent. Here and there dot- 
ting the rural scenes are isolated mills and fresh i)rospects. Every 
stfige of mining development may now be noted— the white tent of 
the pros^x^ctor, where his faithful wife is rearing a brood of tow- 
headed youngsters who may l)e seen scrambling about the door of 
their frail domicil(\ is within easy call of the "prospect.*' where the 
husband, assistKl by one or more clay-besmirched "pards/' is 
laboriously sinking a shaft. What keen lioi)es of success and 
visions of future wealth sweeten his lal)ors. Tomorrow if you pass 
this way again you may find ui)on this site a pros^jerous mining 
plant and may have some one tell you that there was where "Bill 
Smith got his start" and that Mr. William Smith now resides in 
Carthage, enjoying the thousands that annually xx)ur into his cof- 
fer; or i^erhaps you will find th(^ prospect abandoned, with weeds 
overgrowing the spot and have some one inform you that that was 
when* "Bill Smith ^dropjKKl his wad' " and that he is now gone 
back to Kansas to his "wife's pc^ople''; for such is lif(» in the min- 
ing camp. 

From Wentworth to Carthage is scarce an hour's run. Now 
we are among the aristocracy of the "Joplin camp." When a man 
"strikes it rich," he goes to Carthage to live. Here are the beau- 
tiful homes and sx)acious lawns of the zinc millionaires who do not 
live in Boston. But the train si)eeds on past the rock (piarries of 
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Spring river into the hciirt of the yn'jitcst ziiii" mining ciinip of 
America— the (Tiilcnii-Toplin t-iiinp—tlini Oronogo, Carti'nille. 
Webb City and Joplin, iind thence n short nni to Giilena. 

Mines lire ujwn Jill sides of you; with heii[)K ujxin hejij)s of rock 
i\ad mountidns of ehtit; smoke of the mills rising from every [loint 
of the eompjiss: electric lines binding the entire camp into one 
great straggling city; thons;inds of familicK living in t^-nts for the 
want of hons*^ to acconiniothite them, seeking that fortnne which, 
tho in apiHirent reach of all. is, nevertheless, ri'Hlize<l only by a few. 

On Siitiirday night the business streets of Joplin form one of 
the great cnriositii'S of the camp. Theniiiiers an<l their n mm toiis 




families imck tiud j-im the business tlKinifan'S till Ihev resend)Ie the 
scene of ii fete. In the nnniiig i-amp all liusiiiess is setthxl and all 
iMhtnces made on Satunlay. (Jre is sold on this ihiy; men are 
[Hiid, and then' is a general 1>alancing of nil scores: Iwinks are oiien 
until 10 o'clock p. in. .Ti>p]iii is the sliop. llie factory and the sup- 
ply jKiint of the camp, anil while it liiis many iK'autiful residences, 
it is the home of the employe rather tli.-in the mine o[>erator. 

Here also we eiiconntiT onr lirst lead and zinc smellers. It is 
at this jioint that the imxiucer and coTisnmer mit-t. The greatest 
zinc mines of America ellH)w the largest zinc snu'lters of llie west- 
iTn hemisphen-. Further west in the gas and coal Itelt of Kansas, 
along the Frisco line, an' other smelters wlii<-h convert the on-s ot 
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this (listriot into imirki'tiil)lc six-ltcr. A visit to oiii" of the hiy zinc 
smelters of this district is liijflily iiitcrestiiiff iiinl iiistnietive. You 
rail iii)te the jiroc-ess by which the siiliihiir is niiisted from the zinc 
a!»l thence liherjited hy Ji flux of cjirUiii, which \iiider greiit lieat 
coiiiliiiies with tlie oxyHi'ii thjit Iieis replactil the siiliihiir in the 
nmetiiiti process. Biit (mr field is too broad to justify a miiiiite 
descriiitioii of the smelters in this brief article. 

We leave the .Toi)Iin camp, chniine cars iit Monett, and proceed 
thence, via the picturi^ipie health resort of Eureka Spring mid the 
cedar moimtains of White river, thru the tunnel which divides the 
limits of the Kansas-Missouri district from that wonihrfid retrioii 
of north Arkunsjis. 
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We arc now uiwn « new road which i)eiietriitt'a the most 
n'Hiarkfd)lo Bectioil of America, where zinc is not miiie<l lit the Iwt- 
toni of black shafts, but is (piarried from tin- monnttiin-side in the 
full %ht of day. When we have taken up the fxeolot^iciil feiitiiro of 
this si'ction. you will mMlerslaiiil why they delve for zinc at Joplin 
and quarry it from the mouiitain-siile at the Momiiifi Star. It 
would not be [Kissibie in our liniite<l sixice to visit the numerous 
interesting mines and n.-ilural curiosities of Boone, Marion and 
Ba.\ter counties. The mining in tliis reyioii in many resiH-cts is a 
dupHcjite of the early days in Colorado. Here you will find the 
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typical miiifr's wibiii perchwl on the niouiitiiin-SKle or lost in tlii? 
tlcfp sluidows of thf giilcli. You will heiir them tfilk of ■'Btiikiiiji 
out <4iiiniH," find '"(loiiitj aesfssiui'iit work," nccoiiiiKiiiiwl Ity the 
iiBual veniaculiir of the western iniuiii^ ciiuip. 

Unlike tilt' Jopliii district, with its stretelies of fiinii hmds and 
on-hanls, the linKls('ai>e of north Arkansas is niountaitioim and in 
many places ^niiidly pietnresqrte. Streams of crystal waters wind 
tortuously bi'neath overhanninn bluffs: the valleys are narrow but 
very fertile. The entire lHndseai)e presents almost an unbroken 




fon'st of pine and oiik. In some loeiilities. Iiowever, esi>eeially in 
Boone county, larj^e areas have In^en cleanil up and now siipiwrt 
productive farms and orchards. Dottiil thniont this section are 
substantial towns, (fenerally in jiictun'sque locations. The fiimous 
mines of north Arkansas an- not duplicated elsewhere, except in 
tlie southern jjart of Missoiiri. esiti'cially in Taney i-ounty. At the 
Morning Star, several hundritl feet alxn-e whiter-level. the ore 
de^xiRit, priiiciiwilly of zini' carl>onate, has been cs()Ofied for more 
than a thousiiud feet horizontally, with ii varying thickness up to 
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fifty feet. Of course this is not solid ore, Imt ciirries the minenil 
ill vfiiis iind ixickets. iKTnifJifiii}; thf Iwljje in all directions. In 
north Arkansas are fully four hundred or five hniulred mines and 
I»rosi)eets of a similar nature, where the ore is either minwl against 
a i»eri»endicular face, or by driftiiin Iwick into the nionntjiin. 

The railroad from Eureka Sjjrin^ to Harrison is just coiii- 
jjleted. A flootl of people, all seeking their fortune in one nninner 
or another, is ixjurint; into this region. While uiiiny are coming 
Ity rail, there are thousands arriving in every iuiaginable kind of 




wing the towns, and prosiJecting 
Tal. Here, as at Jopliii. fortunes 
two suns. The very air seems to 



conveyance. They are ovi 
every gulch and hollow for n» 
are being made almost Ix'twei 
<]uiver with e.xcitement. 

The railroad terminates at Harrison: from thence remoter 
parts of this interesting section nnist Iw reached by means of car- 
riage or ou horse-back. From Marion county thru Bfixter in 
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Arkansas and Ozark in Missouri, the route lies thru picturesque 
valleys and over ru^^ed mountains. At every turn may be seen the 
prospector in search of ore. Mineral has been discovered and 
prosp)ects develope<l in the most inaccessible places, where at i)res- 
ent the exj)ense of freight injj; the ore precludes the ix)ssibility of 
any revenue. But men are willing to wait for traiisix)rtation, fettl- 
ing proud of their ix)Ssessions and the knowledge that some day — 
tho that day may be remote — they will enjoy wealth. Many of these 
mining jjrospects, altho not productive of any revenue at present, 
and may be not for years, nevertheless, are changing hands at fair 
valuations. Some of them fifty miles from a railroad have been 
sold for large amounts ranging up to a hundred thousand dollars. 

In Taney county another scene of activity is presentt^l. The 
Chadwick branch of the Frisco railroad is al)out to be extended 
south thru Taney and Marion counties. The miner and prosjx^ctor 
are hurrying in, to secure footholds lx»fore the advent of the rail- 
road advances land values beyond their reach. 

That peculiar geological feature, a fissure known as tht* Ten 
O'clock Run, penetrates tlu^ southwestern i)art of Taney county. 
Along this break and on either side then^of for several miles are 
numerous dexx)sits of zinc ore. The Pine mountain sub-district, 
like tht» north Arkansas camps, sliows the same spectacular exhibit 
of zinc carlionati'S. 

Passing up thru Taney county into Christian, we find an old 
and still prosperous cam]) in the Elk valley south of Ozark, where 
lead was mined and smelted fifty years ago. Thence by rail to 
Springfield, and our brief and hasty tour of the Kansas-Missoiiri- 
Arkansas district is complete. 

Having journeyed over the surface, we will now investigate the 
geology of the district and the formation of the ore d(*ix)sits. At an 
early ix?riod in the geologic liistory of Amc^rica the region now occu- 
pied by the Kansas-Missouri-Arkansas mining district was a 
shallow sea u^x^n wliose bed were deix)sited hundnnls of fe(4 of 
limestone. Zinc and lead, which are widely distributed in natiiris 
and which have not only been identified in all th(? country 
rocks of this n^gion but have also l)een detectcMl in minute (pianti- 
ties in both fresh and salt water as well as in i)lant and animal life, 
formed a part of these thick strata. The rock in tliis section 
ranges from the Cambrian thru the Silurian to and including the 
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SubcarlxDiiiferoiis. The Silurifui rocks are characterized by alter- 
nate strata of close-textured limestone, chert, sandstone and shale. 
The limestones contain a considerable jx^rcentage of magnesia; 
they are frequently fine-grained, but coarsely granular or crystalline 
varieties are abundant. The cherts are less abundant than the 
limestones, but teing comparatively indestructible are apt to accu- 
mulate wherever the surface rock has been extensively eroded. Con- 
siderable quantities of chert may bi» found thruout many parts of 
the district, especially in the southwestern i)art. They are indis- 
putable evidence of vast erosion in the past. The Subcarboniferous 
limestones which form the country rock in most of this district, are 
closely crystallin(s contain almndantcrinoid stems and other fossils, 
and burn readily into lime. Alternating with the limestones are 
beds of shale and strata of sandstone and chert. 

At one time, the Missouri-Kansas-Arkansas mining district 
was a level phiin, the bed of an ancient ocean, which may after- 
wards have ])een covered in places with the dense veget<ition 
l>eculiar to the Carlx)nift'r(ms age, as there are yet traces of coal 
deiK)sits in many plact^s thruout this district. At an early X)eriod 
internal forc(»s elevated the rock alontr a northeasterlv and south- 
westerly axis, forming what is now the waterslu^d b(4w(»eii the 
Osag(» and White river basins. The strata dip to the west, the 
Subcarl)onifer(ms rocks disap]>earingiin(ler the Carboniferous strata 
of Kansas. To the soutli and east the streams liavc^ cut (le(»p 
channels. In many ])la<'es in the scmthwt^stern part of this dis- 
trict the Subcarboniferous rocks have disap])eare(l and the Mag- 
nesian series beneath is (lee])ly ennled. The ])oiui(laries of the 
Subcarl)oniferous rocks are marked by well defined escarpnuMits 
averaging at l(*ast two hundred feet in luMght. and wlu're the next 
formation below has been cut thru by the drainage channels it is also 
mark(Kl by similar escarpments, (hw of the characteristic featurc^s 
of the limestones of this section is their readiness to disintegrate 
inider the action of solvent agents: thus a crevice wliirh i)ennits the 
entrance of solvent waters may in time In^come a vast cavern. A ver- 
tical fissun* extending to great depths becomes a chinniey, on either 
side of which, at various Im'els. spacious caverns are form(»d by the 
slow dissolution of the wall rocks. In tinu^ as the strata are dissolved 
these oi)enings become tilled with chert and clay- the* residuary 
matter of the former thick overlying lime rocks. The zinc and lead 
which are disseminattnl thru the oritrinal strata are carried down 
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in solution tlini- these oiienintrs, anil are ooniientratetl »t the luise 
uikI iilon^ the sides of these under^rroimd iJiissaties. 

Sometimes solutions ciirryiiiy zinc and lead Jict as solvents upon 
the limestone thi-u which they jiercoltite. tjikiiif^ up lime and deposit- 
ing the metallic substances. This may continue for long periods 
until the lime rock is completely channetl. The forms of the 
deposits are irregular, fretiueiitly ramifying for hnndreds of feet, 
narrowiufi to mere veins, anil again broadening out to immense 




chamlK'i-s. In the Joplin and Aurora cami)a these caveriionsdeixjs- 
ita are enconiitered at vjirious depths— from a few feet to several 
hundn-d Ix'tieath the Hurface, and so vast are Home of these rooms 
that many hundri'd thousand dollars worth of ore have l)een removed 
without exhausting the dei>osit. In Stone. Tjiney, and Oziirk coun- 
ties in Missouri, and in Can-oil, Boone, Marion, and Baxter counties 
in Arkansas, the erosion lias U'en so much givater, and the streams 
have cut such deep channels that the water-level is some six hnn- 
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drcnl feet lower, jjjeolo^icnlly as well as topographically, than it is in 
the Joplin sub-district. Here the original ore dejxjsits in the Snb- 
carl)oniferous and Upper Magnesian limestone an* K»ft above the 
ancient water-level, wh(»re they were de])()sited thru the same agents 
that fornu^d th(» Joplin ore. In this region the space l)etween the 
mountains from summit to sinnmit repr(\sents tin* work of past ero- 
sion. The ores, l)oth disseminated and conc(»ntrate(l. which were once 
in phici* al)OV(» the valleys, have b(»en c^irri(Hl down and re-dei)osited 
wh(»rever they found o^x^n ground beneath: therefore* in this section 
the i)rospector looks for on* from the mountain-top to the valley, 
and finds rich deix)sits by slnifting down beneath present water- 
levels. 

In the Joplin district three principal grades of ore are mincnl 
for connnerce: Lead, ''silicate,** and "jack.*" Silicate and jack are 
the miners' names for Calamine and Sphalerite. 

Nativ(* lead is not found in any of thest* camps. Galenite, lead 
sulphide, is blue-gray in color, o])a(iue, with bright nn^allic luster. 
Its gravity is 7.4: hardn<»ss 2.5: nudts at red heat and volatilizes at 
white heat: crystallizes in tlu* connnon form of a cuIk* or a cub(»- 
octahedron. It is a comi)ound of lead 80.f) i)arts, and li\A parts of 
sulphur. It is n(»ver found pure in nature, filways being in combi- 
nation with silver, copix^r, zinc, antimony or bismuth and sometimes 
gold. 

Calamine is zinc silicate, being f)7{j jht cent, zinc oxide, 7.5 per 
cent, water, and the balance silicat(\ In color it rang(»s from pure 
white to yellow, brown and bluish. 

Sphalerite, connnonly called "Idende" or '\jack.'* is the princi- 
pal on* mined in the Joplin district. When pure it is colorless; 
but it is mor(» oftt*n found yellow, brown or bhick, often green, gray 
and bright red. The comxK:)sition of pure Sphalerite is thirty-tlinni 
parts sulphur and sixty-seven i)arts zinc. It invariably contains 
as impurities, iron, copp'r. manganese, and sometimes silver. Its 
various shades of color are due to the im])urities. 

The principal ore of the north Arkansas district is Smithsonit(^ 
— zinc carl)onate. Smithsonit(\ however, is found thruout th<* entire 
district, but in the southern part of Missouri and tin* nort lit *rn part 
of Arkansas vast deposits of this or<» are encounteri'd in connection 
with Calamint*, Sphaleritt*. and (Tal(Miite. Smithsonit(» is normally 
white, Vmt often gray, ycdlow, brown, even grei*n and blue. The 
variety "Turkey Fat" is bright yellow. Pure Smithsonite is com- 
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posed of carl)ou dioxide 35.2 parts, and zinc protoxide 64.8 parts, con- 
taining. 52.3 ijer cent of zinc. It is claimed that some forty-ei^ht 
vari(»ties of Smithsonite hiiw l>een idcnitified in tht^ north Arkansas 
caini)s, but it is very i)ro])fd)le that thert^ is no ess(»ntial difference 
l)t»tween these varieties i*xcept in th(* decree of impurities found 
associated with them, and which occasions tlie varietv of colors and 
difference in crvst<dlization. 

At least fifty jkt cent, of all the zinc ore produced in the 
Ignited States is mined and smelted in the Kansas-Missouri dis- 
trict, but non(» of it is consumed within the area mentioned. The 
uses of zinc are many. i)rincipally for electrical and |j:alvanizing 
purix>S(»s: but it is not tlu» province of this article to enter uix)n a 
description of the numerous uses of zinc spelter. 

Before concluding, I d(*sire to acknowk»d^e my iiidebtiHliK»ss to 
Mr. Bryan Snyder. General Passenger Agent of the St. Louis and 
San Francisco Railroad, for the illustrations which embellish this 
article. They are selected from views iised in illustrating attract- 
ive descriptiv(» publications issued by the department imder Mr. 
Snyder's direction, and distributed gratis to anyone interested in 
this section, xi\K)n ai)plication to him at St. Louis. 



THE CANALS AND LOCKS AT SAULT STE. MARIE: 
THEIR DEVELOPMENT AND IMPORTANCE 

BY E. E. FEKGUSON, SUPERINTENDENT OF SCH(X)LS, SAl'LT STE. MARIE 

The early explorer found, stretching southeastward from the 
head of Lake Sux)erior. one continuous waterway nearly twelve 
liimdnKl miles in h^njjjth, the only barri(»r to the successful naviga- 
tion of which were th(» rapids connecting Lake Superior and Lake 
Huron. Here, within the distance of a iniU% the cool and crj^stal 
waters from Suix^rior riished splashing and dashing down a decline 
of al)out twenty feet. 

No l>oat was powerful enough to ascend its turbulent waters 
and no i)ilot skillfid enoujjch to dirc^ct his car^o down its rocky 
channels. Hence for y(»ars freight was brou<j:ht to the h(»ad or foot 
of the rapids, and carritKl by i)orta^e to boats a waiting:: to take it 
forward on its joiirnev. 

But as the cxtc^isivc mineral resources of this ui)per section 
lM*pni to Ir^ discovered and demanded in the markets of the world, 
methods W(^r(* advanced for overcoming the ^reat loss of time and 
money caused by th(» porta^ce at th<» "Soo" rapids. Innnediatt^ly 
niKm the aihnission of Mi<*hi<j:aii to statehood, (lovernor Mason 
called the attention of tlie state le»^islatur<» to the advisabilitv of 
constructing a ship canal and locks at the rapids. H(» claimed it 
would not only (»xi)edite traffic, but would facilitate in the openin<^ 
up and development of the state. As a resiilt, the legislature 
passcnl an act March 22, IX'M. apjn'opriatinii: $25,000 to be (^xix^nded 
for plans, estimates and surveys for a shi]) canal. Th(» affair was 
taken iip with dispatch, and, in less tlian a y(*ar. the ti:overnor 
reix)rt(Hl to the state It^j^islature that a canal and two lo(;ks could 
b(» constructed for al)oiit .Sllo.(KK). Tliat bcnlv at once made the 
re(|uired a])propriation, and the followint; yi'ar the contract was let 
and work was Ix^^m. The proi)ose(l ri^lit of way toucluHl a tract 
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of ground owned by the imtional government uikjii which Fort 
Brady was locattnl. As the coinniimder of the fort nutde stn-nuous 
objections and wjissustainwl by the national government, the work 
had to be almiidoned. 

Five yeui-s Inter, in 184i}. the legishiture, bt^iniiiiig to see that 
such an improvement would l>e not only a lot'al Imt likewise a 
national benefit, askeil Congress to assist in the enterprise and 
make an appropriation for the work. This was refused as were 
likewise similar requests made during- the next decade. 




Durinji these years the mineral discoveries of the Up])er 
Peninsula surpassi'd the fondest hojR-s of the most sanguine mine 
owner, and the people of that Si'ction Ijcgan to realize that a ship 
canal at the mouth of Lake SniH-rior was an absolute necessity. 
As a result, a committee from Micliiyan spent the winter of ol 
and '52 at Washington, frying to securL" the jiassage of two bills, — 
one to grant 750.(K)I) acn-s of land, the other to appropriate Si'WCV 
000 to assist in the construction of the canal, Altho only the tirst 
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bill was iMisacd, iievertlu'lt-ss thv stiitt' Hovcnniiuiit was not ilis- 
couDiHtHl. but imiiuiliiitcly look steps towiinl the' Eiiltillitu iit of 
their «^heriKhe<l pliiiis. In .Time. liSoii. work Wiis Ih-jjuii hikI in less 
than two yetire the eanal and lot-ks were i-oinpleti^d. Tlie eanal was 
5,4()0 fec't lunH. 100 feet wi<l<- and 12 feet tleej). The loekn, two in 
number, were ifoO feet lontr, 70 feet wide, and llj feet deep over 
the miter sill. The entire eost was very nearly §LO(K).()0(l. 

Ahlio the ijlane as rarried out were nearly four limes as 
extensive as those at lirst i>roiK>sed. nevertheless the added impetus 




ciiiisiil by a continiious passive from Lake Sii]«Tior to Lake Erie 
so iiii-reased the tratfie tliat in a few y<'ars it iM'canie evidejit larger 
loeks were neeessary. Diirinir tliis time the Ineks were owntnl and 
oi>eraled by tlie slat.-. - a small toll bein.i; ehanied eacli vessel: but 
as the future iHissibiliti.-s of llie hieks. and the demands of the trade, 
iK'gan to dawn uiwn the jriivcriior and the le<;isIatoi-s, they i>nsfli-d 
n resolution setting forth the iia])ortanee of the work and unring 
Connn-sH to assume eliarge. As tlie canal was then owned hy the 
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state, it was first necessfjry to arrHii^o the transfer of the static's 
interest to the national government, whicli was done by the le^is- 
Ifiture in 18f>9. The followin^j: year the national government, under 
the effiei(?nt direction of General Poe, bepin a systematic investi- 
gation of the conditions and needs. Later the supervision and 
construction were transferred to General Weitzel after whom the 
first national lock was lunned. The work of deepening the canal 
and building the lock consununl eleven years, and was completed 
Septemlx^r 1st, 1881. This lock was constructed on a different 
and more extensive plan than the one built by the state. A single 
lift took the place of the two, and thus time was saved. The lock, 
which is still in use, is 515 feet long between gates and has a lift 
of 18 feet. The cost to the government of deepening the canal and 
constructing the lock was $2,150,000. 

As the Weitzel lock allowed boats drawing 17 feet of water to 
enter, the shipping interests at once advocated the advisability of 
deepening the shallow places in the channel along the lakes to the 
same depth. Before this improvement was completed, the volume 
of commerce had so increast^l that it was evident more and larger 
locking facilities would hfive to be furnished. It was not an uncom- 
mon sight to see vessels lined up for half a mile l)oth above and 
below the locks, awaiting their turn to be locked thru. As vesst^ls. 
frecpiently had to wait from twelve to thirty-six hoiirs. th(^ aggre- 
gate loss in time and carrying ix)wer was v(*ry larg(\ When this, 
condition was brought to the attention of tln^ national government. 
General Poe was asked to investigate and make a re^jort. He did 
so, and in 1886, plans were submitt(»d which i)rovided for an addi- 
tional lock and a deeix»ning of the canal to twenty feet. The jjlana 
were favorably receivtnl and adopted, so that on May 4, 1887, active 
operations were In^gun on the new or Poe lock. 

A bird's eye view of tht» canal, locks and surroundings is shown 
in the cut on the following page. On the left may l)eseen the gov- 
ernment park with its curved walks and well k(*pt grounds. In it» 
rear lies the western part of th(» city of Sault Ste. Marie, Michigfm, 
with a large tourist's hotel, the Irocpiois, in the foreground. To 
the right of the locks are the Sault Rapids with the International 
railroml bridge in the distance. Extending thru the center of the 
picture are the canal and locks. The canal which leads from the 
lower end of Lake Sui)erior to the locks propter is shaped like the 
letter Y. In order to divert the course of th(» wfiter, and lead it up 
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to the locks, it was iiecessarv to construct thru the solid rock this 
canal which is twenty-five feet deep and over a mile in length. The 
left hand arm of the Y leads to the Weitzel lock; the right hand 
arm to the Poe. The picture which is intended to show the rela- 
tive location of the different places, uecressarily represents each 
part on a small scale. The small boat, or tug. api)ears like a toy, 
yet it was probably seventy-five feet long. When this comparison 
is taken into consideration, a tetter idea can l)e gained of the size 
of the other three lx)ats and the capacity of the locks. 

If the reader has never seen locks in oi^eration and has as 
mt^ager an idea of the way they are operated as the writer had at 
one time, a description of the method of operating may not 1h^ out 
of place. A l)oat from Lake Superior desiring to be locked thru, 
comes down the canal to either end of the Y arm. Both gates of 
the lock lx?ing closed, the water from the canal is admitti^d to the 
lock by means of valves. When the water in the lock is on a level 
with the wat(»r al)ov(\ the valves are closed, and the upper gat(»s, or 
those next to th(* lx>at, arc* opened. The vessel enters and the gates 
are then closed, thus cutting off any further flow of water from 
above. One* might at first think that now would be tlu* time to 
open the lower gates and allow the boat to start cm its course; Imt 
a moment's reflection will reveal the fact that tlie captain does not 
desire such a rapid start as would l)e given th(» boat, wt^re it pos- 
sible to open the lower gates and allow the water to suddenly shoot 
down nineteen fe(^t to the levc^l of the water Inflow. To overcome 
this difficulty, valvi^s are placed below the low(»r gat(»s. so that by 
opening these the water and boat in the* lock gradually come to the 
level of the water below. Whi^n tliis has betni accomplished the 
lower gates are easily oi^encnl, and the l)oat is n^ndy to j^ursue its 
onward course. 

When a boat wishes to pass to Lake Superior the operation is 
just reversed. The upper gates are then closed and the lower gates 
Oldened, so that the water in the lock is on a level with the water 
below. The l)oat passes in, (nther by its owti power or by the 
assistance of a tug, and the lower gates are closed. Then water is 
admitted to the lock until it reaches the same level as the water 
above, when the upix^r gates are opened and the lK)at is ready to 
enter Lake Superior. 

At each lockage, it is ix)ssible to i^ass from two to six lx)ats, 
depending upon their size. When it is said that such a fleet has 
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been detained by the lockage less than a half hour, but a meager 
idea is gained of the work tliat has been accomplished. If the 
freight carried by this single lockage had been alx)ard a rajjidly 
moving freight train, the train would not have been able to pass 
tht» locks in any less time than it took to make the lockage. When 
it is said that the largest l)oats are nearly five hundred feet long 
and carry upwards of eight thousand tons, the true importance of 
the facts are again apt to Ix^ underestimated. The mind does not 
easily grasj) eight thousand, esi)ecially when it is exi)ressed . in a 
unit which is itself two thousand times as large as our familiar unit 
— a pound. If the single cargo of one of these large freighters 
were loaded on standanl freight c^ars, it would require a train four 
miles long to transix)rt it. Another shift of the kaleidoscope 
reveals the fact that it would take 11,200 acres of wheat yielding 
twenty-five bushels per acre to supply one cargo for this freighter, 
and yet by means of the locks she is raised and lowered with ix*r- 
fect ease, and so (piickly that she is scarcely d(»tained in her onward 
course. To still further appreciate the imiK>rtance of the locks as 
a factor in commerces one has onlv to think of the time and labor 
it woidd take to unload a single cargo as (lescril)eil a]K)ve, carry it 
around the rapids, and reload it on another boat awaiting to carry 
it fon^-anl. It can safely 1h» said that the tinu* it would tak(» to 
make such a transfer would be al)out five days. This being the 
case, a very accurate estimati* of the money loss such a delay would 
cause? is available. Last yc^ar a largt* freighter, the Houghton, ran 
aground a few miles below the locks, sank, find closed the channel 
to all vessels drawing more* than thirteen feet of water. The block- 
ade lasted five days, during which time only the vessels drawing 
more than thirteen feet of water were detained. From a detailed 
reix)rt compiled by the chief clerk of the locks, it is shown that the 
direct loss to shipping interests, exclusive of damage to boats, 
caused by that five days dehiy. was about $r)(JO,(X)(). It must ]>e 
remembered that only the largc^st boats were detained, and then 
oidy alx)ut as long as it would take to make a ix)rtage of the 
freight; hence the S500,(XK) repri'Si^nts only a part of what the locks 
save every five days during the busy season of navigation. 

The Poe lock, in its conception, construction and equipment, 
is considered by (»minent engim^ers as a model. It has the distinc- 
tion of l)eing tlu» largest lock in the* world. The lock proi>er is 
eight hundred feet long, one hundreil feet wide, and twenty-one 

6 
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feet deep, ami recjiiired « force of ;il>out two IniiiclrtKl men working 
with the most niorlem improvi'^l iinil liil>or saviiitrmiichinpry nearly 
nine years to complete it. The stone for the sides and walls were 
taken from Luke Erie and the St. Mnrj''8 river. They were brought 
in huge blocks and landed on the pier a short distance lielow the 
lock. Here they were snwetl anil jilaned into shape by jwwerful 
stone jilaiierB, as may Ih- seen by referring to the cut on pige 
7f». These blocks were tlien tiiken by means of ears and large 
cranes and put in tlieir proper places in the walls of the lock. 




After the walls had been tinishiil. the work of Imil.ling the 
mammoth iron gates was begun. At the lower end of the lock are 
three innm of gates. The outer, or guanl gales; the inner, or inter- 
mediate gates: and the niidille. or regnlar operating gates. The 
intermediate gates are for use in case of an accident to the regular 
ones. Thi- guanl gales are used when it is necessary to pump out 
the lock. The sections from which the gates were made, were 
handled by means of a ■■traveler'" placed on the lock walls. The 



THE BAILT STE, MARIE CAN'ALS 



83 



accompunyiiin cut ri^preseiits the macliiiie loweriiit; one section of 
a gate into place. A comiMtratively few men were eniibled liy 
meauB of this device to hiiiidte easily ii section so lai>:e that it could 
not have been moved directly if surrounded by men. 

The next figure, which shows the lower gat<'s i>artly open. 
gives a lietter idea of the size of the gates, their slia^X' and the way 
they are hung. The gates are built on the arc of a circumference, 
the convex side of which is ou the side from wliich the greatest 
pressure of water comes. They are bung to the walls like an onli- 




narj' door and when ojx'Ued, swing around and fit into gjite 
made for their n-ception in the walls of the locks. The ten-foot 
ladder standing against the left gate, or the height of the man on 
the gate at the right, furnish a good measure by which to judge of 
their size. The second j[tair of gati-s in the picture are the regular 
operating gates; the first jKiir are the interuKHliate; while the 
apparent wall at the farther end is the pair of guanl gates, closed 
so as to keep Iwick the wat^r from below. The openings in the 
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floor of the lock lead to vnlves used in i'Uiptyin^ the locks. At each 
end of the lock there are six such valves, each of which has an 
unobstructed oix^nin^ of sixty-four square f(»et. With either set 
of valv(»s o^H^n, the locks can be lilleil or (»niptieil in alK)ut six 
minutes. 

The Po(^ lock machinery proper is divided into two parts, the 
oi)erating plant and the pumping plant. The o^x^rating plant con- 
sists of six machines i)lac(Kl on the walls of the locks, and used to 
swing the gates: twelve engines, used to oix»rate iho valves: and 
two hydraulic capstans together with their nec(»ssarv apjnirte- 
naiici»s. There is a machine for i»ach leaf of th(» regular or working 
gates. By an ingcMiious arrangement of the cable connecting the 
gate with this machini'. the course of a gate while being ojx^rated 
can be quickly n^versed. The two hydraulic capstans are for use 
in handling vessels having no ix)wer. Tn the basement of the ix)wer 
house are locatt^l two thirty-horseiK)wer turbine wlu^els. driven by 
waterix)wer. These turbines in turn drive three hi<j:h invssure 
pumps for accumulating or storing up power while the locks are 
not in operation. By mtvms of these accumulators an additional 
l^ressure of from 400 to 500 ixMinds to th(» scpiare* inch is available, 
and can ho delivered to the enginc^s as dc^sinnl. \Vh(»n the (expres- 
sion, "emptying tlie locks" was usi'd, it did not mean that the water 
was all removed. It simply mi^ant that the water in the full lock 
was lowered until it was on a level with the water below th(^ locks, 
which oiMTation is necessary c^very time a boat is to enter the locks 
from below, lender such a condition the "empty lock" still has a 
suthcient deptli of water to allow thv honi to enter, or about tw(»nty- 
one feet. For completely emi)tying the lock chamber, as is iu»ces- 
sary in order to make certain repairs, there is the pumping 
ma(;hinery, which is also locjited in the basement of the ^xjwer 
house. It consists of three ci^itrifugal pumps each of which can 
discharge a stream thirty-six inches in diameter. Tlu'se are driven 
by threi' Westinghouse conqKmnd engines whose combined horse- 
ix)wer is 1.050. Encli pump while working removes 20,(X)0 gallons 
of water ix*r minute: and all working togetlu^r have emptic^d the 
locks in l(*ss than three* hours. 

In 181)2 the Canadian government lu^gan the construction of a 
canal and locks. They are located directly opposite the American 
canal, with only the rapids intervening. The work was completed 
in three years, at a cost to the government of about §5,000,000. As 
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no charge is made any vessel for lockage either at the American or 
the Canadian locks, and, as it is necessary for vessels locking on 
the Canadian side to go slightly out of their course, a somewhat 
larger number pass thru on the American side. During the season 
of 1899, eighty-eight per cent, of the freight and sixty-eight i^er 
cent, of the total number of passengers passed thru the American 
locks. 

Several times since the opening of the locks, accidents have 
occurred that have prevented their ])eing operated for several hours, 
or even days. The cut on preceiling pfige was made from a x>icture 
taken at such a time. Altho a gi'eat many captains anchor in the 
river so as to avoid dockage, y(^t a glance at the long line of masts 
gives a person a very fair idc^a of the size of such a blockade. At 
such times the loss to shipping interests is very great. As soon as 
the repairs have been made, there is uneasiness among the masters 
of tht» vessels, each longing to get first place. PTer(\ as well as dur- 
ing the lockage of every vessel, eacli boat is under the direct con- 
trol of the superintend(nit of tlie locks and his assistants. The 
regular crew of the vessel has nothing to do except to o])ey ord(^rs. 
If such rides did not i^xist. the* strife among the captains woidd be 
a constant source of annoyance, and the crowding for first place 
would lead to many accidents. Tlie govi'rnment exercises very 
strict surveillfince not ojdy while the boats are in the vicinity 
of the locks, but also while th(^y are passing along the St. Mary's 
river which connects Lakes Superior and Huron. On account of 
the manv narrow and crooked channels in this river, a boat is not 
allowed to pass another or to come within a ([uarter of a mile of 
another going in tlie same dinn-tion. Neither are they allowed to 
run faster than nine miles ])er hour while passing thru the greater 
part of the river. Watch nuMi are placed along the course to S(?e that 
all l)oats strictly obey the regulations; and the master who forgets, or 
dares to disobev, usuallv receivers, as fi niemorv stimulator, a fine 
of several hundred dollars. Until these regulations were made, the 
truth of the old adage, "The more haste the less speed" was often 
exemplified. Vesselmen in their (^igerness "to mak(^ time" would 
attem])t to pass, occasionally colliding and sinking tlieir vessels and 
thus jnitting a stop to all traffic for some time. 

The records for th(^ season of 19(K) show that vessels necessarily 
spent 19,.%f) hours and .*]i^ minutes in canal, or an average of 1 
hour and 10 uunutes and 59 seconds, which includes time waiting 
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for lockage and passage thru locks and canals, the latter being 1 3-5 
miles long. Other delays at canal which included taking on sup- 
plies, waiting for daylight or favorable weather, amounted to 
16,298 hours and 81 minutes. The railway swing bridge across 
the canal has not delayed the passage of vessels in a single instance, 
but the total delays to trains amounted to 56 minutes by jjassing 
boats temix)rarily preventing the closing of the bridge. 

American vessels carried 1)7 per cent, of the total freight, and 
42 ix^r cent, of the total number of passengers; Canadian vessels 
carried 3 j^er cent, of the total freight, and 58 p^r cent, of the total 
number of passengers. The total valuation placed on freight (-ar- 
ried, was 8267,041,959. Cost of freight transix)rtation i)er mile, 
pc»r ton, was 1.18 mills: average distance freight was carried, 825.9 
miles; totfd amount paid for freight transix)rtation, $24,95'},314.71. 

The following statistics, comi)il(Hl by General Sui)erint(»ndent 
Joseph Ripley, will be of interest: 

STATISTICAL STATEMENT SHOWING EAST AND WEST BOUND COMMERCE 

THRU CANALS AT SAULT STE. MARIE. MICHIGAN ANU 

ONTARIO. FOR THE SEASON OF 1900 



EAST BOUND 



ARTICLES 



Copper Net tons 

Grain Bushels 

Building Stone Net tons 

Flour Barrels 

Iron Ore Net tons 

Iron, Pig Net tons 

Lumber. M. ft. B M. 

Silver Ore Net tons 

Wheat Bushels 

General Merchandise Net tons 

Passengers Number 



U. S. CANAL 



12G 
15,04.2 

•4.:^ 

0,123 

15.4.39 

19 

S9S 

31.325 
<*.5 
16 



.r>7i 

.Kil 
.912 
,24.6 
.r.17 
.985 
.093 
110 
.093 
.875 
,965 



CANADIAN 
CANAL 



TOTAL 



4., 395 
1,022,064. 

4..990 
631,630 
1,003, 951i 

90 r 

11,55S' 

9,163!609 
20,458 
12,233 



131,066 

16.064.225 

48.M02 

6,754,876 

16.443,568 

20,075 

909,651 

110 

40,489,302 

86,333 

29,198 



WEST BOUND 



Coal, hard Net tons 

Coal, soft Net tons 

Flour Barrels! 

Grain Bushelsj 

Manufactured Iron Net tons; 

Salt Barrels 

General Merchandise Net tons, 

Passengers Number I 



476.1311 
3,4S8.558 
212 
26,084, 
97,101 
318.358' 
394.SS5 
19.348, 



39.384 
482.904 
5,600 
84,350 
18,409 
10,537 
60.179. 
10.009 



515,515 

3,971,462 

5,812 

110.434 

115.510 

328.895 

455.064 

29,357 



Freight: 

East bound Net tons 

West bound Net tons 

Total freight Net tons 



19.102,494 
4.504.860 

23.607,354 



I 



1.429.999 
605.720 



2.035,719 



20,532.493 
5.110.580 



25,643,073 



Vessel Passages 

Re^stered Tonnage. 



..Number! 
.Net tons, 



16.369 
20.136.782! 



3.083 
2,179,052 



19.452 
22,315.834 



Note — In addition to the above traffic 15,500 cords pulp wood and 8,500.000 
feet pine logs passed over the rapids, bound for lower lake ports. 
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COMPARATIVE STATEMENT OF LAKE COMMERCE THRU CANALS AT 

SAULT STE. MARIE, MICHIGAN AND ONTARIO. FOR 

THE SEASONS OF 1899 AND 1900 



ITEMS. 



VcsHcla: 

Steamers Number 

Sails Number 

Unrejfistercd Number 



Passages . 



Tonnage: 

Registered Net tons 

Freight Net tons 

Passengers Number 

Coal: 

Hard Net tons 

Soft Net tons 

Flour Barrels 

Wheat Bushels 

Grain (other than wheat).. Bushels 
Manufactur'd and pig iron, net tons 

Salt Barrels 

Copper Net tons 

Iron ore Net tons 

Lumber M. ft. B. M. 

Siver ore Net tons 

Building stone Net tons 

General merchandise Net tons 



Sbasons. 


Increase. Decrease. 


1899. 


1900. 


Per cent. 


Per cent. 


14.378 


14.426 
4.004 
1.022 






4.776 
1,101 




16 

7 


20 255 


19,452 

22.315,834 

25.643.073 

58.555 

515,515 

3.971.462 

6,760,68S 

40,489.302 

16,174.659 

135,585 

328.895 

131.066 

16.443,568 

909,651 

110 

48.902 

541.397 




4 


21,958.347 
25 255 810 


2 

2 

19 






49.082 
841 281 




39 


3.099.606 

7,114,147 

58,397.335 

30,000.935 

214.585 

316.636 

120.090 


28 


5 


4 


31 
46 
37 


9 

1 




15 328 240 




1,038,057 

487 




12 




77 


39,063 

587,484 






8 



The United States canal was opened April 19 and closed December 12, 19(»0; 
season. 238 days. 

The Canadian canal was opened April 23 and closed December 16, 1900, season, 
238 days. 

Thanks nre returned to Mr. McArtliur and Mr. Fleming of the 
canal force, for assistance in scnuirintr tlie statistical information 
iiS(»d in the article. The u(*neral views were taktMi by Mr. B(41 of 
Sault Ste. Mari(\ find tlie halftones were made for the Bulletin 
thru tlie courtesy of Mr. W. R. Cfdlaway, (leneral Pfiss(»nii:er Agent 
of the Sault Ste. Marie Railway. The cuts representing the locks 
in course* of construction are made from the government plates. 



EDITORIAL 

p , The Bureau of Geography Ix^gaii its secroiid year 

The Bureau ^^^ January 1st, 1901, under very i^roniising con- 

ditions. During the prew^ding twelve months one 
thousand two hundre<l educational and scientific men and women, 
representing nearly every state, territory, and province in North 
America, had enrolled as active meml)ers: and about one hundred 
of these had expressed a desire to take part in the exchange of 
geographic material. The rapid increase in the number of sub- 
scribers to the Bulletin, and a generous advertising patronage made 
it iK)Ssible to eidarge our jjublication from an (»ighty-page journal, 
as at first announced, to a hundred-page illustrattxl magazine. It 
is very gratifying to state that words of approval have come from 
nearly all parts of the world in which geographic work of impor- 
tance is accomplished, and that our mc^mbershii^ during the* first 
two months of the new year has increased more rfipidly than ever 
before. 

Articles Illustrated A iu»w feature for th(» current yt^ar is the free dis- 
Witli Actual tribution of sx)ecimens of lead and zinc ore to 

^ accompany the article on **The Lead and Zinc 

fields of the Ozark Uplift". Th(»se specimens are now nc^arly ready 
and will be sent, pri'paid, to all m(»mbers who have? enrolled on or 
before March 25th. l^Kjl. We hope to be able to continue this plan 
of publishing articles on tyj^e products — natural and manufactured 
— and of illustrating th(Mn with both photograj^hs and actual speci- 
mens. But the extent to which it will be possible to carry out this 
feature of the work dejx^nds very largely on the activi* cooperation 
of every member. Much can be* done that will })e of great value if 
we all cooperate in the matter of increasing our UK^mbership. Call 
the attention of teachers, school hoards, and librarians to the 
merits of the Burc^au. Show them that a small annual fee (entitles: 
first, to a ye:ir's membership in the Bureau: second, to the free 
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receipt of the Bulletin of Geo^i^raphy— four hundred pages a year, 
enamehnl paper, illustrated, full of helpful notes and articles; and 
third, to the opportunity of collect iiiiLi: valuable illustrative material 
by exchanges. Show them that memb(Tship in the Bureau is 
worth sev(»ral times its cost, and is an advantage not to be over- 
looked by any p(»rson genuinely interested in geography. 

-J .^, . Beginning with 1902 the Bulletin of Geography 

Membership Fee ^'^^' appt»ar monthly (tennimibers ay(»ar) instead 

of quarterly, and several other changes and 
improvements will bp nuule. Until June 1, VX)1, the annual fee 
will remain Sl.CK); afti*r Junt* 1st the annual membership fee, 
including subscri])tion to tlie Bulletin, will be .Sl.oO. 

_ , The lists published in this numbcT, giving ap- 

Hxchange 

Department proved mat(»rial as well as the* addresses or mem- 

bers offering material for exchange, indicate an 
incn»asing interest in the exchange department and a growing 
ai)preciation of its value. During the j^ast year Mr. Philip Emer- 
son had g(»n(»ral charge of this department of the Bureau and did 
much towards making tin* work a succi'ss. With this number Mr. 
Emerson retires from tlic^ Chairmanship of tlu' Exchange D(»part- 
ment, and all retjuc^sts for information regarding exchanges should 
hereafter be sent to the Director of the Bureau, Winona, Minn. 
Mr. Em(»rsoii will continue his active cooperation in the work of 
the Bureau, and articles and editorial notes from iiis ))en may l.)e 
expected in early issues of the l^uUetin. 

^ ,. I liavi^ been asked to ])lan a laboratorv course in 

v^estions ^ 

Answered physiography. Where can I find helpful litera- 

ature on tiiis subject? 
A verv helpful article bv Professor W. M. Davis on *'Tlie 
Equipment of a (xeograpliical Laboratory" appeari'd in the Jour" 
mil of School Geof/niphij for May, ISIKS. Price 15 cents. Address, 
Journal of School (Teogra])hy. Lancaster, Pa. The following 
articles will also prove V(»ry helpful: "Laboratory Work in Physi- 
ography" by Dr. Henry B. Ktinnnel, "The I'se of Pliysiogi'aphy in 
Geography Study" by Prof. Ralph S. Tarr. "Physiography in 
Schools" by Prof. George L. Collie, and "An IntnKluction to Phys- 
iography of Land Forms" by Prof. William C^. Moore. These four 
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articles api^eared in the Bulletin of Geography for March, 1900 
Also read •*Mocleliiij^ Mt. Shasta" by R. S. Holway, and **A School 
Orrery" by Ct. P. Recliis-Guyou, in the Bulletin for September, 
r,KX). And consult the ''List of Books, Reix)rts and Articles Deal- 
ing with the Teaching of Geography" by J. F. Chamberlain in the 
Bulletin for June, 1900. 

Where can I buy the l)est lanterns and lantern slides at the 
lowest prices? 

This question is not easily answered. Low pri(?ed materials 
are not often the best. A very excellent lantern is madi* by A. T. 
Thompson & Co., 25 Bromfield St., Boston. The same company 
has the sale of a set of five hundred physical geography slides com- 
pili»d by the Massachusetts Geography Club. The Burc^au also 
has a conmiittee at work selecting a collection of geographical 
slides. A preliminary report of this committee can be obtained by 
writing to Mr. E. R. Shepard, 2931 Portland Ave., Minneapolis, 
Minn. E. M. L. 



^ .. The Committee on Geograijhic Literature has 

Geogfraphic . 

Literature been organized and is at work. Geographic pub- 

lications, government reports, and leading jjeriod- 
icals have been assigned; and, where possible, all valuable articles 
from the first issue down to the present time will be selected. This 
is a work of great magnitud(\ and results nmst not be looked for at 
oiict*. The plan is to bring the work up to date and keep it there. 
The articles will be classified so as to be in thi* l)est shape for class 
us(?. The connnittee will begin publishing lists of references as 
soon as i)08sible. J F. C. 



« „ , The writer lately r(*ad a book (entitled '"Sunny 

Suggestions to .... 

Teachers Memories of ." In it he found the words 

given below: what do they mean and what 

country was the book alx)ut? Saheb, tifiin, Parsi, bungalow, sari, 

howdah, mahouts, ghee, Vedas, cashmere, rui)ee, chetah, Ar^^an, 

jungle, Maharajah, syces, shikar, Brahmanism, mosque, nautch, 

fakir, ghat, Taj, pimkah. 

The spring months are the best in the year to show from 

nature in the daily melting and fre(»zing the effects of the sun's 

henting ixDwer at noon and in the early morning and late afternoon. 
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The explanation of these facts will naturally lead to the reasons 
for the heat of summer and the eold of winter, and finally to the 
change in the length of days and nights and the reasons for the 
four seasons. 

It is not difficult to get a class interest^l in a study and com- 
parison of the diflPereiit kinds of soil to bi* found in the neighlK>r- 
hood of the schoolhousc*. Talk a little alx)ut the qualities of loam, 
gravel, sand, and clay. Ask the childrc4i to search for the four 
kinds and tell you where they find each, and to bring a i3ailf\il 
of each kind. Plant seeds in the ditferent soils and watch and 
record the results. All will thus become greatly interested. Much 
help will be found in this study by reading a little Ixyok calle<l 
^" Talks about the Soil,'^ by Charles Barnard, published by Funk & 
Wagnalls Co., New York. 

We are happy to nn-ord that field-work is rapidly growing in 
practice in differe»nt parts of the country. School authorities 
shoidd encourage it l)y allowing (»acli school a small sum with 
which to i^ay transportation, and encourage teachers to go with 
their classes in school-time, as they do in (xermany. 

The Journal of Kdncation publishes cvicli week a list of 
valuable magazine articles on geograi)hy with a few words giving 
the gist of each article. 

The constant use of the blackboard with colored crayons in 
teaching is one way to arouse attention. 

Those who read Professor Dodge's ''Physical (jcography,^'* 
will find it one of the best supplenu^ntary readers ev(T pub- 
lished. The strong points in the book are first its simplicity, 
(xrammar school children in tlie up])er classes can rc^adily compre- 
hend the subjects in the wav the autlior tn^its them. In the 
second ])lace the illustrations are telling: tlu^y illustrate* the text 
and lu4p tlie n^ader to understand tlie meaning of tlie descriptions, 
as all pictures should do. Very many of the* half-tones are evi- 
dently made* from phot()gi'a])hs taken es])ecially for the book 
and not picked \\\) anywher(^ Tn the next place the author has 
wisely made i)rominent liuman and other life conditions in so 
far as they are dependent upon or determined by tlie physical 
features of tin* world. These conditions are just what children 
can understand and enjoy. The work has been carefully and 
conscientiously done from the first to the last page. T suspect that 
adults as well as children will enjoy reading this lx)ok. 
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Put some question to the class each day for investigation. Be 
careful not to make it too hard. 

Mr. Lyford of Worcester, Mass., hangs up In^fore a window a 
frame of slides on some country and gives each child one picture 
to study. To help the children he gives them leaflets of informa- 
tion lalM>lled and numlKTeil to corresix)nd with the slides. At some 
stateil time the pupils rei)ort l)efore the class the results of their 
investigations. 

Children lik(* to draw maps Ix^cause it givers them something 
to do. Mai) drawing is l)oth i^leasant and iDrofitable if printed out- 
lines art » used and not too much time is given to the subject, for maps 
are reproductions of facts leanuM^l previously. 

China seems to be the attractive country at present. Ask your 
pupils to bring in evi^ry artich* they can find of value in reference 
to that country, and to Ik* ready to tell you what it contains. 

Wliile g(*ography by definiti(ms alone is a perf(*ct failure, it 
doi'S not follow that no definitions or definite stat(Mnt»nts are ever 
to be learned. 

Children in th(» sixth grade lu'come dee])Iy interested in learn- 
ing to n»ad a weatluT map. Some daily papers publish a very 
good weather map in their nfternocm editions. 

Why is your city, town or village situatt»d whtTe it is? K. 



Tfe Bed i th ^^^^' following interesting note appeannl in a re- 

Pacific ^'^^^^ issui' of the New York ludr pendent. It will 

be profitable reading for (»very student in geogra- 
phy. ''In considering the i^roject for a Pacific cable, Congress will 
l>e assisted by an interesting rei)()rt of the survey made by the 
Navy Department. A sketch of the first part of this survey was 
publishtKl last year, and now an account of th(» entire investigation 
is accessible. It appears that the surveyors on tin* ship "Nero" in 
their later explorations were able to measun* tlu' depth of the re- 
markable submarine abyss discovennl bv them last v«*ar on the 
route from the Midway islands to Guam. On the first voyage 4913 
fathoms or 29478 feet of the sounding wire W(Te unwound without 
reaching the lx)ttom, and there was no more wire on the reel. The 
later exploration gave an actual depth of 52f)9 fathoms, or six miles, 
lacking only 66 feet. This is thi' lowi'st submarine d(»pression yvi 
discovered, and it has l)een named the Nero Deep. As a result of 
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the prolonged inquiry, a practicable route for a cable has been found. 
The route from San Francisco to Honolulu was surveyed some 
years ago. From Honolulu to the Midway islands, it is an almost 
level ijlain of soft mud at a general depth of about 2700 fathoms; 
and the bed of the ocean from the Midwav islands to Guam is for 
the most part level at a depth of about three thousand fathoms, al- 
tho it is marked in a few places by reefs and ranges of hills, one of 
these ranges rising to the southward and finally breaking thru the 
surface of the sea in the form of the Ladrone group of islands. The 
practicable route to Guam lies north of the Nero Deep, the south- 
ern limits of which have not been defined. Between Guam and the 
PhilippiiK^s the bed of the ocean is less regular than to the east- 
ward, but there is nothing to pnn^ent the successful laying and work- 
ing of a cable. On tlu» routc^ from Guam to Yokohama there was 
discovered a submarine mountain range, one i)eak of which rises 
to within oOO feet of the surface. Much difficulty was experienced 
in finding a suitable plac(» for crossing this range. North of these 
mountains the ImhI slop(^s gradually eastward into the great Japa- 
nese Deep, which was for many years the lowest submarine depres- 
sion known to explorers.'' J. P. G. 



'Yu n \c '^Peneplains in the Ozark Highlands," by Oscar 

Hfphlands ^- Hershey, in the ''American Geoloijisr for Janu- 

ary, is an article which not only contains nmch 
useful information for the teacher of Physical Geograi)liy, but at 
the same time furnishes an excellent tyiK* of a pliysiograi)hic study. 

The Ozark highland is defined as comprising '"all the moun- 
tain country of Arkansas, the (»astern ])ortion of the Indian Terri- 
tory, and most of the hill-country of Missouri south of the Missouri 
river." It is divided into two parts by the Arkansas basin. The 
northern part corresixjiids in type to the C-umberland and Alleghany 
ridges and the Alleghany i)lateau of the Ai)palachians, while the 
southern division finds a counterpart in tlu.* Blue mountains east 
of the Alleghanies. 

Five physiograi)hic ix^ricxls are distinguished, Following (1) 
the subaerial base-leveling of the Cretaceous strata, (2) an uplift 
took place over two- thirds of the region, ranging from 1(X) feet on 
th(^ Missouri-Arkansas line to 1500 feet in west central Arkansas, 
after which the country was reduced to the Tertiary or ''Tennes- 
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seean" peneplain. (3) A subsequent general uplift nowhere ex- 
ceeding 300 feet exposed the region to a third base-leveling, which 
took place contemporaneously with the deposition of the Lafayette 
formation of the Mississippi coastal lowland. (4) Still another 
small uplift south of the Arkansas river gave rise to a system of 
narrow crooked valleys trenched beneath the Lafayette base-level, 
to which the name Ozarkian is applied, while (5) certain small can- 
yons along streams tributary to the Arkansas, as Little Cedar creek 
northwest of Van Buren indicate a very recent uplift, which from the 
corrolK>rative evidence furnished by the emergence of certain springs 
seems likely to be in progress at the present time. J. A. D. 
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Physical Geography. — By William Morris Davis, Professor of Physical Geog- 
raphy in Harvard University, assisted by William Henry Snyder, Master in 
Science in Worcester Academy; 12 mo., cloth, 428 pages with 261 text 
illustrations and 9 maps. 19()0. Price {1.25. Ginn & Co., Publishers, 
Boston and New York. 

In recent years, much more importance has been given in colleges, high 
schools and universities to the study of physical than to that of political and 
commercial geography. It was the 'German geographer, Karl Ritter, who 
first pointed out, nearly a century ago, that a successful study of geography 
considered as the study of "the earth in relation to its inhabitants" must be 
based on physiography or physical geography, which Mr. Davis defines as 
* 'man's physical environment." 

Prof. Davis' text-book is intended to describe and explain the principal 
physical features of the earth. His work forms a distinctly new and timely 
departure and a great improvement over many of the older text-books inasmuch 
as he not only describes but also explains all important features. 

Since the earlier works of the American geographers Maury and Guyot, of 
the Germans Humboldt and Peschel, the English works of Huxley and Geikie, 
and of the French geographer Reclus, only a few thoroly modern text-books 
have appeared in America, such as those of Tarr and of Redway, and the mono- 
graphs of Russell and Powell. Prof. Davis' new book forms a highly valu- 
able addition to this literature, being not only up-to-date in every particular, 
but scientific, methodic, and yet elementary in character. 

In one of his works on geography H. R. Mill pointed out the difiiculties 
incident to a proper treatment of the subject of physical geography in so far as 
its material is less homogeneous, its limits less precisely defined, and also 
because it includes facts from a great many other departments of learning, some 
of which in the course of time have risen to the dignity of separate, tho corre- 
lated, sciences. For instance, in the study of the lands, the work of the geog- 
rapher and that of the geologist go to a large extent hand in hand, yet the two 
start from different points of view. This difference was very happily defined by 
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the geographer MacKinder, quoted by Prof. Davis, in the statement "Geology 
considers the past in the light of the present. ' ' Some matters relating largely to 
biological or bio-geography, and to anthropo-geography, must necessarily 
receive some mention in a book on physical geography. Chemical, optical andf 
meteorological phenomena, as well as the great physical forces, must also be to 
some extent included. 

While the school books on physical geography published in the last decade 
have made many great advances, particularly in the explanatory treatment of 
land forms, the book before us goes some steps farther in this direction than 
similar recent books on the subject. They all differ from the older text-books 
in that they include a large part of the valuable knowledge and of the numer- 
ous observations and facts which have been gathered during the past years, 
and which are the result of scientific exploring expeditions and of well-organ- 
ized national topographic sur\'eys, like the one of the U S. Geological Survey, 
as well as others. 

Thruout Prof. Davis' book, attention is drawn to the association of human 
conditions with the environment by which they have been determined. It is 
in this respect a thoro exponent of the "new method in geography", which con- 
siders the physical features of the earth as the guiding factors in the develop- 
ment of mankind as well as in the distribution of plants and animals. 

The author divides the subject into four principal divisions; viz., the earth 
as a globe, the atmosphere, the oceans or hydrosphere, and the lands or litho- 
sphere. Extraneous subjects are carefully excluded, and geometrical and 
astronomical considerations are given in a separate appendix. 

The largest part of the work is naturally devoted to a study of the land and 
of the different landforms, for the reason that they are the seat of the highest 
forms of plant and animal life as well as the home of man. The many recent 
advances made in the study and explanation of landforms render it possible to 
adopt a scientific classification. The author's method of treatment of this sub- 
ject is decidedly new, and he has illustrated it by a series of very clever original 
diagrams. First, ideal types are spoken of and explained, and then they are 
illustrated from actual examples of types, taken from American localities and 
also from Europe and other foreign countries. Here again the author tries to 
impress upon students the fact that all forms of the earth's surface have a his- 
tory and a systematic development. 

The descriptions are concise and clear, the language simple, the arrange- 
ment systematic. The pages contain many fine illustrations, some original, 
others taken from sources quoted, for instance from the valuable Gardner col- 
lection of photographs at Harvard University. The views of natural sceneries, 
such as that of an iceberg, of the ocean surf, of a high tide, of the Himalaya 
mountains, and others equally beautiful, serve to embellish the pages and 
greatly enhance the value of the book. 

There are twelve principal chapters. The first one is a general introduction 
to the subject, and brief allusion is made to the many kinds of surroundings 
which man finds in different parts of the world. 

In Chapter II the earth is considered as a globe and in its relation to the 
sun and other planets. The shape and size and the relation of the earth are 
briefly discussed in their bearing upon the following chapters. 
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Chapter III, entitled the Atmosphere, discusses the relation of man to cli- 
mate, the effects of weather changes, the composition, temperature, pressure 
and circulation of the air, the causes of winds and of change of seasons, rainfall, 
and many climatic and meteorologic considerations influencing vegetation, and 
animal and human life. It also includes atmospheric electricity. 

Chapter IV is devoted to the physical features of the ocean, its motions, the 
waves, ocean currents, tides, and the life in the ocean. This forms that part of 
hydrography recently denominated by the term oceanography. 

Chapter V is entitled the Lands, and is a general introduction to the subse- 
quent six chapters, which discuss the special types and features of landforms, 
such as plains and plateaux, mountains, volcanoes and earthquakes, rivers and 
valleys, drainage basins and river systems, shore lines and coasts, peninsulas 
and islands. 

Special chapters consider the Waste of the Lands, and Climatic Control of 
Landforms. The appendix contains some discussions and problems pertaining 
to mathematical geography, an explanation of map projections, notes on ter. 
restrial magnetism, explanations of weather maps, paragraphs on the moon and 
the tides, and also a very extensive bibliography for supplementary reading. 
Mention should here be made of the excellent reproduction of the relief map of 
the United States from the well-known Howell model; of the map giving the 
chief physical divisions of the United States with inset maps of Alaska and the 
New England states; and of the eight special outline maps of the various conti- 
nents, printed in black and intended for reference in the study of the book. The 
entire make-up of the book reflects much credit upon its publishers. 

W. P. G. 



A Commercial Geography. — By John N. Tilden, author of 'M 
Geography'', Revised and enlarged edition, 11)00. L? 



A Grammar School 
,arge octavo, cloth 

bound. Price |1.25. Thos. R. Shewell cS: Co., Publishers, Boston, New 

York, and Chicago. 



This book is intended for American scholars. It is a thoroly up-to-date 
text-book, dealing with the production centres and markets of the world, and 
describing the increase of commerce, the growth of commercial cities, the 
routes of commerce and the principal means of transportation, such as water- 
ways and railroads. The author aims to give to his readers some idea of the 
magnitude of the world's production, and to explain the interdependence of the 
earth's nations for both the necessities and the luxuries of life, and these objects 
he has thoroly accomplished. The book is full of important facts of practical 
value in business life as regards commerce and the interchange of commercial 
products. Besides these facts, it gives concise and accurate statements con- 
cerning the localities and countries which furnish the natural products or raw 
materials, concerning their interchange, home consumption and export, and the 
principal processes of manufacture. 

The description of the physical and political aspects of countries is so 
arranged that they are placed in their relative order of importance as deter- 
mined by their present commerce with the United States. The commerce and 
industries of our own country receive a much fuller treatment than those of 
other countries. 
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The chapter on the United States discusses area and position, physical 
regions, natural resources, population and occupations, raw products, manu- 
factures, historic outline of the commerce of the United States, principal sea- 
ports, lake and river ports, other commercial cities and towns, and finally our 
territories (Alaska, Hawaii) and our new possessions, the Philippine Islands, 
Porto Rico, Tutuila, and Guam. Following the chapter on the United States, 
come several relating to the principal other commercial countries of the globe. 

The introduction to the book contains a useful condensed review of mathe- 
matical, physical and political geography, followed by a general chapter on 
commerce and commercial highways. 

The volume is made more valuable and attractive by the addition of several 
well-executed special maps, — one being a large reference chart of the world's 
resources, productions and trade; another illustrating the location of the prin- 
cipal canals of the United States and Canada; and another being a wind chart 
of the world. Special inset maps are given of four important canals and canal 
projects, namely of the Suez Canal, the Michigan or Sault Ste. Marie Canal, and 
the Panama and the Nicaraguan contemplated ship canals. There is also a 
chart, showing the chief mineral regions of the United States, besides several 
useful text illustrations. 

Following each chapter, there is a full list of questions for review. Numer- 
ous foot notes, printed in smaller type, contain very valuable statistical informa- 
tion and interesting particulars, which are relegated to this place in order to 
condense the essential facts as much as possible. 

After discussing the chief countries of the world and their commerce, the 
author deals with the commodities, dividing them into food substances, textile 
and mineral substances, metals, manufactured and other miscellaneous products. 
At the end of the book there is a very complete index. 

The book has been thoroly revised and much care has been bestowed upon 
it in the endeavor to bring it up to date. Works of this character deserve a 
wide sale, and we have no doubt that the book before us will be largely intro- 
duced and used as a thoroly modern and up-to-date text-book in many progres- 
sive schools and colleges. W. P. G. 



Uncle Roberts' Geography.— By Francis W. Parker and Nellie L. Helm. A 
series of geographical readers for supplementary use. Three volumes, 
illustrated, 12 mo., cloth bound. Vol. 1, Play Time and Seed Time, price 32 
cts. Vol. 2, On the Farm, price 42 cts. Vol 3, Uncle Roberts' Visit, price 
50 cts. D. Appleton & Co., Publishers, New York. 

These volumes form a part of Appleton 's well-known Home Reading Book 
Series, which is published under the general editorship of William T. Harris, 
United States Commissioner of Education. The aim of the new literary enter- 
prise is the encouragement of systematic home reading. It is justly asserted 
that home reading furnishes the proper basis for extending the education beyond 
the school sphere: the habit of home reading for purposes of self-culture, once 
inculcated into a pupil, will in most cases become thereafter a habit of life. It 
must not be overlooked, however, that there is a right and a wrong way of 
acquiring knowledge from books. Any reading is bad which merely fills the 
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mind of the child or scholar with a vast amount of dead matter or information 
which he is not able to apply advantageously; worst of all is that form of read- 
ing which merely commits to memory the contents of page after page without 
this matter being properly understood. Good books may, on the contrary, be 
read in such a way that the mind of the reader is incited to original observation, 
to further individual inquiry into the subject matter. Whenever this becomes 
the result of reading, it may be considered wholesome; and books which arouse 
the pupil's mind in the way indicated, may be considered healthful, good read- 
ing matter. 

To such books belong the three little elementary primers named above. 
They are really nothing more than charmingly written descriptions of the many 
aspects of country life and of rural occupations. The key note for the books is 
found in the author's statement: "Fortunate are the children, whose early years 
are spent in the country in close contact with the boundless riches which Nature 
bestows.*' 

The volumes cover a great many subjects and contain much interesting and 
accurate information. Their character and scope is thoroly elementary. The 
authors aim to teach children "to read aright the great book of Nature". The 
pages are full of vivid descriptions and interesting stories designed to arouse 
the children's imaginations, and to stimulate their powers of observation. In 
their simplicity lies, perhaps, the greatest charm of these little books. No one 
but a teacher in full sympathy with children, one who knows thoroly how to 
teach children, could write such books. For it requires many years of intimate 
contact with child life and child study to embody in a literary production the 
child's thoughts, his desires to observe Nature and life, his delight in acquiring 
knowledge by right methods of instruction. This the authors have thoroly 
accomplished and a wide appreciation should crown their efforts. 

In the first volume, entitled ''Play Time and Seed Time'\ the authors 
describe the romps of the children in the realm of Nature, their plays and 
games, their recognition of the year's seasons, the transitions of Nature from 
spring thru summer and autumn to winter. 

The second volume "On the Farm*' follows up these methods of investiga- 
tion and deals with the interests of the children in the environment of a coun- 
try home. 

In the third volume, a beginning is made with introducing to the children 
in a popular form the study of earth, air and water, of plant, animal and human 
life. The most attractive chapter, possibly, is the one on the * 'big book of 
Nature", in which many things are touched upon which lie beyond the horizon 
of a child, and in which discoveries are indicated which have served to change 
mankind. 

These inexpensive volumes are printed in clear and easily legible type on a 
good quality of paper, and interspersed between the pages are a number of 
superior illustrations pertaining to the subject matter. Other volumes in this 
series, dealing with rivers, winds, mountains, plains and deserts, and about our 
own continent, are in preparation. We cannot speak too highly of such help- 
ful home-reading books, and recommend them to all teachers of elementary 
geography and natural history. ^ , , \y. P. G. 
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EXCHANGE MATERIAL EXAMINED AND APPROVED 

[Requests for information rcKardinj? the exchanj?e of illustrative material 
should be sent to the Director of the Bureau, Winona, Minn.] 

Model of Cape Cod.— Purchase price, |15.0(). Prof. Vernon F. Marsters, Indi- 
ana University, Blooniington, Indiana. 

The model includes Truro and Provincetown. Horizontal scale about 1.5 
miles to the inch, vertical scale 000 feet to the inch. The model is of plaster, 
framed in oak, and is constructed by the contour method. The surface is col- 
ored, and the important features of drainage and the occupation of the land by 
man are indicated. Copies have been supplied to the geographical laboratories 
at Columbia and Cornell universities. 



Forty Herbarium Specimens.— Purchase price, J2.00. Prof. J. A. Dresser, Rich- 
mond, P. Q , Canada. 

Forty well mounted and labeled specimens of spring-blooming Canadian 
flowering plants. A properly prepared sample has been filed with the chair- 
man of exchange committee. Minerals and plants desired in exchange. 



Flax. — Purchase price, |1.00. Mr. Philip Emerson, Principal of Cobbet School, 
Lynn, Massachusetts. 

Scutched flax (Russian, Dutch, Flemish, American), and dressed flax; and 
specimens showing changes from flax to linen thread and yarn. Thousand- 
word type-written description of process of manufacture, and bibliography of 
publications on flax and linen. 



NEW MEMBERS OFFERING MATERIAL FOR EXCHANGE 
(The list also includes recent renewals) 

In the foUowin^^ list, a marginal * indicates ability and \viUin>;ness to exchange 
photogpraphs of neighboring geographic features, and a marginal t indicates the same 
for characteristic products. Those who offer to exchange both geographical views 
and characteristic products of their vicinity, are indicated by a marginal ^f. Write 
directly to those members who live in regions from which photographs or specimens 
arc desired; enclose stamp for reply; and, when making the exchange, aim to give 
rather more than you receive. To have material mentioned in detail as above, it is 
necessary to submit samples for examination. If approved, the material offered will 
be duly listed in the Bulletin; and a purch.'ise price, representing cost of preparation, 
will be added for the benefit of those who have no material to send in exchange. The 
two detailed statements at the foot of this list show what a wealth of interesting 
material canjb»|^c^\^pc^ by those who take advantage of the department of exchangee. 

• • • »• • • 
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CAUFORNIA 

* H. W. Fairbanks, Geologist and Geographer, Berkeley, 
t Alice A. Gates, San Rafael. 

t F. W. Hooper, Principal of Ktna Schools, Etna Mills. 

* H. L. Lunt, Superintendent of City Schools, Riverside. 

*t T. E. McCarty, County Superintendent of Schools, Placerville. 
t Anne McLanahan, Supervisor of Grade Work, Bruceville. 

* E. I. Miller, Teacher of Science, State Normal School, Chico. 
t Mrs. Julia C. Sherwood, Spruce Grove District, I/jwer Lake. 

CANADA 

•f John Alexander Dresser, Principal of St. Francis College, Richmond, Prov- 

itioe of Quebec, 
t Arthur D. Fox, Tusket Wedge, Yarmouth Co., N. S. 
*t O. E. IvcRoy, Geology and Geography, McGill University, Montreal. 

* H. J. Silver, 94 St. Urban street, Montreal. 

*t William Ward, 131 Division street, Kingston, Ontario. 

COI.ORADO 

*t George Lyman Cannon, Instructor in Geology and Astronomy, East Denver 

High School, Denver, 
•f Chas. V. Parker, Superintendent of City Schools, Trinidad. 

FLORIDA 

t C. L. Hayes, Principal of State Normal School, De Funiak Springs. 

ILLINOIS 

•f Mrs. Margarets. Fitch, Principal of Prescott vSchool, ISO.J Barry Ave., Chicago. 
*t F. W. Plapp, Jefferson High School. 2'A\) N. 42 avenue, Station 35, Chicago, 
t Teachers Library, Board of Kflucation Rooms, Joliet. 

INDIANA 

* W. J. Machwart, Professor of Science, Normal University, Muncie Normal 

City. 

IOWA 

* Arthur E. Bennett, Dean of Normal School of Upper Iowa University, Fayette. 
*t Horace T. Bushnell, Principal of Grammar School No. 8, Davenport. 
•fHoward R. Simpson, Superintendent of Schools, Columbus Junction. 

Kansas 

* O. P. Barnes, Western Agent, Ginn & Co., Leavenworth. 

* J. D. Orr, Principal of Schools, Fort Scott. 

KENTUCKY 

t M. E. Marsh, Principal of Academy of Berea, Berea. 

MASSACHUSKTTS 

t Lyman R. Allen, Instructor in Geography, vState Normal School, North Adams, 
t Carrie M. Bassick, East Saugus. 
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• F. P. Gulliver, Professor in Natural Science, St. Mark's School, Southboro. 
*t Arthur P. Irving, Superintendent of Schools, Ayer. 

t Jessie B. Kemp, Principal, 106 Ridge Ave., Athol. 

•f Winifred Miller, Teacher of ()th, 7th and 8th Grades, Amesbury. 

t C. E. Stevens,. ^Superintendent of Schools, Stoneham. 

*t Alfred Turner, Superintendent of Schools, Turners Falls. 

MICHIGAN 

• E. T. Austin, Superintendent of City Schools, Owosso. 

*t E. E. Ferguson, Superintendent of Schools, Sault Ste. Marie. 

•f Lee Hornsby, Principal of Tenth Grade School, Williamsburg. 

•f Eugene La Rowe, Principal of High School, Teacher of Latin and Physical 

Geography, Hancock, 
t E. M. Ledyard, Superintendent of Sterling Public Schools, Sterling, 
•f V. G. Mays, Superintendent of Schools, Newaygo, 
f Alice A. Warner, 7th Grade Teacher, 2000 Broadway, Menominee. 

MINNESOTA 

•f Martin A. Beatty, Rochester. 

t Geo. R. Borchardt, County Superintendent of Schools, Madison. 

• Harry E. Canfield, Principal of Schools, Jasper. 

•f K. C. Davis, Teacher of Biology, Normal School, St. Cloud. 

• James T. Fuller, Mantorville. 
♦t L. S. Graves, Elba. 

t May L. Hatfield, St. Charles. 

•f Wm. Masteller, Wycoff. 

•f E. E. Mclntire, Principal, Glencoe. 

•f C. A. Pachin, Superintendent of Schools, Zumbrota. 

•f S. J. Race, Superintendent of County Schools, Redwood Falls. 

*t Elizabeth C. Schmidt, Mazeppa. 

•f F. E. Stratton, Principal of Academy and Teacher of Greek, Northfield. 

f Mrs. D. A. Swann, Teacher in Geography, 327 Jackson street, Mankato. 

•f Anna S. Swansen, Principal Training School for (xirls. Red Wing. 

MISSOURI 

t U. Grant Dotson, Principal of Schools, Neck City. 

t Joseph D. Elliff, Superintendent of Public Schools, Joplin. 

t Merlin C. Findlay, Geology and Biology in Park College, Parkville. 

MONTAN.\ 

•f M. J. Garrett, Principal of Public Schools, Helena. 

NEW HAMPSHIRE 

t Anne L. Goodrich, Grammar Grade, Nashua. 

•f Wm. H. Huse, Principal of Hallsville School, Manchester. 

NEW JERSEY 

•f Wm. E. Reese, 12 Brainerd street, Phillipsburg. 

NEW MEXICO 

• Geo. B. Haggett, Teacher of Indian School, Thornton, 
t C. M. Light, Silver City. 
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NEW YORK 

f Clifton C. Albright, Teacher in Geology and Geography, Rapids. 

* Channing E. Beach, Principal, Grammar School, No. 23, 49 Days Park, Buffalo, 
♦t S. Lillian Blaisdell, 4 Cascadilla Place, Ithaca. 

•f Bertha Fales, Westbury Station, Long Island. 

t Anna C. Farnham, Teacher of Geog., West New Brighton, Staten Island. 

* Jessie E. Hueston, Instructor in Nature Study Methods, OoO Marcy avenue, 

Brooklyn. 

*f Charlotte E. Reeve, Teacher of Geography in Normal and Training Depart- 
ments of State Normal School, New Paltz. 

•+ Estelle T. U. Storms, Teacher of Mineralogy, 301 West 112 St., New York. 

* T4oyd S.. Tt-nny, Biology and Advanced Geography, Hilton. 

NORTH CAROI.INA 

•f O. A. Betts, School for the Deaf and Dumb, Morganton. 

NORTH DAKOTA 

* Willis E Johnson, Department of Geography, State Normal School, Mayville. 
*f Lura L Perrine, Instructor in Natural Sciences, Valley City. 

OHIO 

t L P. Clawson, Principal of Schools, Hamilton. 

* Charles F. Dutton Jr., Teacher of Physical Geography, West High School, 629 

Franklin avenue, Cleveland. 
*t S. H. Layton, Superintentlent of Schools, Barnesville. 
t J. C. Seaman, Vermillion. 

* Lewis J. Westgate, Professor of Geology, Wesleyan Tniversity, Delaware, 
t T. Otto Williams, Greenfield. 

OKLAHOMA 

* Maude De Cou, Territorial Normal School, Alva. 

PENNSYLVANIA 

*f F. V. Emerson, Teacher of Science in High School, vSteelton. 

* Susan S. Forsyth, 140 N. KHh St., Philadelphia. 

* Ralph L. Johnson, Supervising Principal of Schools, West Conshohocken. 

* J. C. Reed Johnston, Principal of Schools, Bennett. 

* Herman T. Lukens, Head Training Teacher, State Normal vSchool, California, 
t A. L. Pepperman, Principal, Grammar School, 332 Academy St., Williamsport. 

* Wm. W. Rupert, Superintendent of Public Schools, 540 N. Charlotte street, 

Pottstown. 
t H. H. Spayd, Principal of vSchools and Teacher in High School, Minersville. 

* Edwin Stanley Thompson, Wissinoming Hall, Mt. Airy, Philadelphia. 

TEXAS 

t J. R. King, Principal of Public Schools, Rancho. 
t R. M. Schiel, String Prairie. 

VERMONT 

t Eunice A. Foster, Teacher of Fourth Grade, Bellows Falls 

* Gilbert H. Trafton, Teacher of Science in St. Normal vSchool, Randolph Center. 
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VIRGINIA 
*t J. P. Matthews, Editor, Rocky Mount. 

UTAH 

•t W. S Webster, Principal of Lincoln School, Salt Lake City. 

WASHINGTON 

t M. A. Mitchell, Teacher of 5th and 6th Grades, Black Diamond. 

WISCONSIN 

t Mary W. Goetz, Cadott. 

*t Geo. P. Ilambrecht, Superintendent of City Schools, Grand Rapids. 

•f M. C. Palmer, Principal Pifth Ward School, Sheboygan. 

t John S. Roeseler, Principal of High School, 1404 N. Plfth street, vSheboygan. 

WYOMING 

* Frank H. H. Roberts, Principal of Normal Department, Laramie. 



[The great variety of the material offered for cxchan>;e is partially shown by the 
following statements taken at random from scores of similar letters. Many of the 
members in the above list have even larger collections for exchange.] 

Director f Bureau of Geography^ Winona, Minn., 

Dear Sir:— I can exchange the following material: L Sand from the 
dunes or coast; 2. Small bottles of sea water; 3. Tufts of moss two or three 
feet long; 4. '*Pine Cones;" 5. Specimens of the "fat pine" rich in turpen- 
tine and rosin; 6. Oyster shells; 7. Other shells; S. P'iddler crabs in pre- 
serving fluid; 9. Hermit crabs in preserving fluid; 10. Barnacles; 11. Sponges 
as nearly like they are when taken as I can get them and keep them; 12. Alli- 
gators stuffed and natural in appearance; LS. Alligator eggs blown out; 
14. Coral of common varieties; 15. Live oak leaves pressed, and small pieces 
of the wood, and acorns; 10. Coquina, the building material of St. Augustine, 
such as is found in old Ft. Marion and the old city gates. 

I would furnish everything in good condition and plainly labelled with 
explanations. Yours respectfully, C. L. Hayes. 

State Normal School, DeFuniak Springs, Fla. 

Director, Amer. Bureau of Geography, Winona, Minn., 

Dear vSir: — Here is a list of specimens I can exchange: 1. Gypsum (satin 
spar, white granulated, gray foliated); 2. Actinolite; 3. Calcite (large cube 
crystals, small massive crystals, common limestone); 4. Quartz (rose, flint arrow 
heads, etc.); ">. Orthoclase; 0. Spodumene; 7. Garnet; 8. Amphibole (black, 
bladed); 0. Agate; 10. Zircon; 11. Bauxite; 12. Kaolinite; 13. Siderite; 
14. Turgite; 1"). Pyrite; \C^. Cassiterite; 17. Petrified moss. 

I also have about (500 specimens of plants that grow in this locality. Among 
them is the rare orchid, Kpipactis viridiflora. I would gladly exchange these 
also. Respectfully yours, C. C. Albright. 

Rapids, N. Y. 
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AIMS OF GEOGRAPHIC INSTRUCTION 

BY HENRY MCCORMICK, STATE NORMAL UNIVERSITY, NORMAL, ILL. 

In teaching: any subject the teacher should have a definite 
purpose in mind, as it is only when he does have that he can work 
intelligently and effectively. Without such a purix)se he is grop- 
ing;: in the dark, and in danger of getting lost in the slough of uncer- 
tainty. He may direct the energies of his pupils in the right 
direction, or he may not; it is *4iit or miss'' with him, and more 
frequently miss than hit. 

Not only should there be a purt)ose in t<?aching the subject 
as a whole, but each term's work, yes (?ven each lesson should be 
taught for the realization of some attainable and praiseworthy end. 
A lesson that does not leave the pupils l)etter and stronger than 
they were at the l)eginning of the recitation must have been poorly 
taught. It needs no argument, howev(»r, to j^rove that there are 
many such lessons, and that they are due to the vagueness of the 
teaching. And the vagueness, itself, is due in many instances to 
the fact that the teacher's main purpose seems to be to get thru 
with the lesson in the allotted time. No doubt it is well to complete 
the lesson, but it is not completed, unless there is a ix)sitive gain 
in knowledge and in mental jxjwer. Educational completeness does 
not consist in the reciting of i^aragraphs, pages, or chapters, but in 

2 
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the mastery of truths hitherto unknown to the learners and in the 
conscious strength that results from such mastery. These should 
be the aims in all tc^aching. All others are of secondary imix)rtiinc^ ; 
these are vital. 

Definiteness of puri)Ose is esj^ecially nec(?ssary in teaching 
geography. Th(» field of geographic study is so wide, and contains 
so much that is interesting that uidess the teacher has a definite 
aim in view, there is danger that his work wiUlx* too scattering and 
disconnected to l)e effective. The inten^st inherent in the subject 
makes the danger all the greater. Some subjects have a narrow 
range. The line of procenlure is so clearly mark(xl that the teacher 
finds no difficulty in following it. It is not so with geography. 
Here he may know the subject matter fairly W(*ll, and may know 
something of the laws of nu^ntal growth, and yet fail to accomplish 
the proi)er purix)se of his teaching. 

In order to make the best use of his knowltK:lge, the teacher 
must }>e able to s(h» the entire course in geography, from beginning 
to end, si)read out iK'fon* bis mental vision. His grasj) of the sub- 
ject must be so clear and strong that were all cours(»s in geography 
blotted out of existence, he could make a satisfactory one for his 
school. This should not be considered as demanding too much. 
If he knows the content of the subject and \l\o puri)ose which it is 
intended to siTve, ho will not find the making of a course a heavy 
burden. It is (piite certain that if his knowl(*dg(» is not thus clear 
and full, his aim in teaching will l)e obscure, or at Ix^st it will l)e 
guided by some* other ixTson's "sight." 

It goes without saying that what has been said of the entire 
course in geograi)hy is equally true of a y(»ar's work, a tenn's work, 
or an hour's work; and ignorance of thes(» smaller units is less 
excusable than is that of the larger one. In nmlity there is no 
valid excuse for ignorance or neglect of either. Excuses at best, 
are j)oot substitute's for the faithful discharge of duty. But while 
a wise adjustment of the topics for these smaller divisions of the 
work is commendable, the greatest benefit comes only from seeing 
the proper seciuence thruout the entire course. Inability to do this 
causes chasms between the work of the different grades; and there 
should l^e no chasms, as the work to be most effective must be a 
continuous and well-related whole thru all the grades; 

The value of any subject of instruction may be judged from 
two points of view, its efficiency in promoting mental growth and 
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the character of its content. The two are so closely related, how- 
ever, that it is difficult to separate them, and it may not be wise to 
atttempt to do so. The acquiring of knowledge causes the mind to 
grow, and it is only as the mind grows that knowledge is acquired. 
Still it will do no harm to say that the acquisition of knowledge 
and the growth of mental power are the marks at which the teacher 
should be aiming constantly. Geography is a valuable instrument 
in promoting both of those purposes. It deals with the earth as 
the home of man, and the theatre of all his activities. It regards 
the sustenance and education of man — physically, intellectually, 
and spiritually— as the ends of creation, the pur^Doses for which the 
earth was called into being. It shows that the earth furnishes man 
with food, clothing, and shelter; that it presents problems for solu- 
tion which taxes his intellectual powers and calls for the putting 
forth of his best efforts; and that it holds out the strongest stimuli 
for human action. To the superficial observer it may seem that 
the earth contributes only to man's physical wants. It does more 
than tliis however: but even if this were all, it would still be worth 
careful study. Mind without body, if such were possible, would be 
of little consequence. The body is the instrument by which the 
mind is built up, and thru which it works; hence the need of its 
being in the best possible condition. In order that it may be in 
this condition it must have food, and this the earth furnishes in 
abundance. 

It has been said that clothes make the man, and the saying has 
in it a large element of truth. Before he began to wear clothes 
man amounted to but little. And down thru the ages his condition 
at any point in his career is indicated by the character of his cloth- 
ing. The earth is the wardrobe from which he must obtain his 
supplies, be he prince or beggar. } 

While man lived in a cave there was little intellectual progress. 
The cave answered as a shelter for the time being, but in order to 
advance he had to build his shelter. To enable him to do so the 
earth provided stately forests, massive quarries, and clay in abun- 
dance. It also provided the materials with which to furnish and 
adorn his home; and the variety of materials kept pace with his 
desire and ability to use them. 

Pood, raiment, and shelter were thus furnished him as he felt 
their need and could appreciate their convenience. This fact should 
be taught to the children; but the teacher who stops with the bare 
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recital of the fact is not making the lx?st use of his opportunity. 
How was the forest converted into houses? To answer this ques- 
tion the pui^ils must, in imagination, go with the teacher into the 
lumbering camp and see the trees felled, cut into the desired lengths, 
hauled to the stream, and floated down to the sawmill where they 
are fashioned into timbers, teards, shingles, etc. From the sawmill 
they should go to the planing mill and factory, and see the opera- 
tions carried on in each. Let them see how the lumlier is trans- 
ported from Minnesota, Wisconsin, or Michigan to the prairies of 
Iowa and Illinois and there erected into comfortable homes. 

Nails and other articles of iron or steel are necessary in build- 
ing, how are they obtiiined ? To answer intelligently the children 
must visit an iron mine and see how the ore is procured, follow it 
to the blast furnace wh(Te it is mixed with the product of the coke 
oven, etc., and comes out a fiery river which is diverted into many 
little channels where it cools and l)ecomes pig iron. From there 
to the converting works where it is changed into steel, and then to 
the factory where it is made into the desired articles will be an 
instructive journey. 

Glass also is necessary. Let the children see the various steps 
in its manufacture from the time the sand is taken from the earth 
until it is made into the various kinds of glass used in building. It 
is well enough for th(»ni to know that glass is made from certain 
kinds of sand mixed with other substances, but to know how it is 
made has a higher educational value. 

And so with their clothing. How is the flax of Iowa, Minne- 
sota, and Canada converted into linen, the wool of California, Mon- 
tana, Ohio, and Vermont into warm, winter clothing, or the cotton 
of the Southern States into garments more suitable for summer. 
The children should be helpiMl to see with the mind's eye a field of 
cotton under cultivation, to see how it looks l)efore the bolls burst 
open, and after, when it appears in its snowy whit(*ness. They 
should help in its jncking and in taking it to the cotton gin where 
the seed is sej^arated from the fiber. Then assist in baling it, and 
follow it to the factory and witness the processes by which it is 
made into cloth. 

Agriculture, which is the foundation of all arts, should be 
taught in connection with geography. It is not meant by this that 
all the d(»tails of farming should be entered into as in an agricul- 
tural college, but that the general ojx^rat ions carried on. on the farm 
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should be made familiar to the pupils. Now it is customary to 
teach that this State or that is well suited for farming, and that it 
produces large crops of corn, wheat, oats, etc., but how much will 
such a meager statement mean to boys and girls who live in the 
city and have seen but little of the rural regions? They may get 
as much out of it as the country-bred children will out of the equally 
luminous declaration that cotton, flax, and wool are made into cloth, 
trees into lumber, and iron into many useful articles — and that is 
but little. To get the greatest value from the study, the children 
must be taken into the country, in imagination if not in reality. 
They must see how the ground is prejjared and the corn planted. 
They must watch the farmer, day by day, as he cultivates it, or else 
they may think that in order to get a large crop all he has to do is 
to plant the seed. They should learn the purpose of the silk and 
tassel. They should take part in husking the corn and in hauling 
it to the crib, and. hiter on. in feeding it to the stock. Or if the 
farmer does not make stock-raising a business, let them assist him 
in getting it to market. They should also learn how it is made into 
many kinds of wholesome food, some of which they had for break- 
fast, perhaps. The other grains, principal vegetables, and fruits should 
be treated in the same manner. Such study is invigorating and full 
of interest, especially of human interest, as it deals with the great- 
est needs of humanity, their own needs, instead of juggling with 
the names of insiguilieant places and things which touch their lives 
in no manner whatever. It will call into play other powers of the 
mind besides memory. Perception, imagination, and judgnuuit will 
be exercised at every turn, and there will br' a symmetrical mental 
growth. 

This manner of treatment will lead naturally to the teaching of 
mining, manufactures, and commerce, and this is very desirable. 
There is no sense in teaching them as isolated subjects, and they 
cannot be so taught to advantage. The earth is the stage on which 
man carries on all his operations and agriculture is the basis of all 
the others. They grow out of it, and without it they could not 
exist. It is what makes the earth a fit home for man. And yet, 
notwithstanding its importance, it receives but scant treatment from 
the average text-book on geography. This is wrong; but the teacher 
can remedy the wrong by making it one of his principal aims to 
teach the conditions of the earth that make agriculture possible and 
profitable, and the dei^endence of the other activities upon it. He 
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will not find this a diflScult task. The children can readily be made 
to see that when the crojis fail, mining, commerce, and manufac- 
tures languish. People stop building railroads, digging canals, and 
building ships, as they have no use for them. Warehouses go to 
ruin, the merchant goes into bankruptcy, and grass grows in the 
streets of the city. When tlu* pupils know why these sad results 
come to pass, they will probably look with more respect upon the 
farmer, whose labor, notwithstanding his coarse clothes and rough 
hands, is so essential to the welfare of society. Not only so but 
they will be able to appreciate the imijortance of labor in general, 
whether carried on in the mine, in the factory, or in the transpor- 
tation of the various products. The laboring man instead of being 
looked upon with disdain will be justly regarded as an honorable 
member of the community, and the children will realize their 
indebtedness to him. 

Geography is thus the unifying subject of the various indus- 
tries carried on by man. It is also the key to tht* proper under- 
standing of those sciences which do most in assisting him to master 
his environments. Many of the problems with which chemistry 
and physics busy themselves are earth-born. History should rest 
uiJon the earth instead of hanging in the air, as it often does. 
Botany and zoology tind their interxDretation in geography; while 
geology is its sister united with it by physiograx)hy which x)artakes 
of the nature of both. Conseqm ntly the relation of these subjects 
to geograx^hy should be clearly set forth, as unification of knowledge 
should be one of the aims of g( ograx)hical study. 

If the above statements are correct, and it is believed thev are, 
it follows that one of the aims of gtcgraxjhic instruction should be 
to enable the x^nx^ls to miderstand their relation to the earth, and 
the x^ro<^'<^'^ses by which it was x)rex)ared to be so helx)ful to them. 
The surface of the land did not always have such a x^lt^a sing variety 
of forms as at invsent. The agencies by which it was fashioned 
into mountains and valleys, rounded hills, and l)road x^lains are still 
at work, and most of them can be studied in nearly every neighbor- 
hood. The manner in which the rocky ledges of the momitains 
have been worn away, transx3orted to lower levels, and changed into 
soil fitted to bring forth food for man and beast will not be neglected 
by the thoughtfid teacher. And in teaching those things he will 
not substitute the knowledge accxuired from books for that which 
may be gained by seeing the forces of nature themselves at work 
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preparing his home for man. Under his tuition books will be freely 
used, but they will be used to supplement nature, not to supplant 
it, as he knows that He who created the earth also endowed the 
mind with its possibilities and has adapted the one to the needs of 
the other. Consetiuently he will not build up a barrier of books 
between them. 

Geography should also teach that the oceans, which were form- 
erly regarded as separating the great bodies of land, in reality con- 
nect them. For a long time the chief functions ascribed to them 
were the wearing away of the land in some places, the building of 
it up in others, and the furnishing of a bountiful supply of mois- 
ture. To these is now added another; they have become the com- 
merce bearers of the nations. In this cai)acity they make possible 
a large increase in the sum of human happiness and comfort ])y so 
facilitating an exchange of the products of different parts of the 
world that even the man of the frozen regions may be nourished by 
the foods of the temperate zones and regahxl on the fruits of the 
tropics. And tlu* mutual exchange of relations thus established 
tends to x^romote a higher civilization, and to beget a spirit of 
brotherhood which mitigates many of the hardships which fall to 
the lot of man. 

The atmosphere, too, will receive* due consideration from the 
thoughtful teacher of geography. And he will not put off the sub- 
ject until his pupils reach the high school, as he is wt41 awar(» that 
but few of them will ever reach that goal. It is the mediator 
between land and water. Without it no refreshing showers would 
ever reach the land. There would be no riv(*rs or lakes: and the 
rugged moiuitains would not be converte<l into fertile plains. Life 
of any kind would be impossible, and the land would hv a dreary 
waste. The atmosphere, under the influence of the sun, not only 
acts as water-carrier but it continues its IxMieficent work by equal- 
izing the temix^rature of remote regions. It mingles the oppressive 
heat of the tropics with the benum])ing cold of higher latitudes, 
adding much to the comfort of life in lx)th. And not satisfied with 
this it busies itself in sanitation, carrying off the germs of disease 
and death which hang over the plague-stricken city. While its 
value as a mechanical agent cannot easily be over-estimated. 

Geographic instruction while presenting the earth as the scene 
of man's activities, the storehouse from which he draws his supplies, 
and the instrument for his education, should not neglect the sun 



112 AIMS OF GEOGRAPHIC INSTRUCTION 

which is the source of all life and energy upon the earth. It 
changes the water of the ocean to vapor, and calls up the winds to 
carry the life-giving fluid to the thirsty land. Its genial wamith 
penetrates the ground and endows the dormant setKi-germs with 
power [to burst thru their shell. As soon as Jthe tiny plants 
appear, the sun takes them under its protection, and carefully nour- 
ishes them from day to day. It clothes the hills with trees, the 
valleys with grass, and the plains with flowers, that man's abode 
may \x} worthy of its occupant. It regulates secxi-time and harvest, 
and crowns the lal)or of the husbandman with plenty, or blasts his 
hopcis with empty barns and lean granaries. Y(^t great as the sun 
is and mighty as is its i)owt»r, as shown in making the earth fruit- 
ful and in controlling the mov(»ments of the planets, the children 
can l)e made to see that the highest purix)se of its existence is to 
minister to mnn's hai)piness and well-lK^ng. For this all things 
were made, sun, moon, earth, and stars. Without man they would 
l)e meaningless: with him as the central thought they are highly 
significant. Man is th(^ noblest of God's creation, but he draws his 
strength from the (»arth. Consequently any g(»ographic instruction 
that fails to trace the mutual relation of the earth and man, and to 
witness their action and reaction upon each oth(»r, fnlls short of its 
duty. 

As a result of this action and reaction man soon learned that 
he had wants which his natural environments did not satisfy, so he 
used these to create artificial (environments suited to his needs. He 
built cities, ships, railroads, canals, telegi-aph lini's, (»tc., and thereby 
enlarg(Hl his field of operations. Tlu* pupils know that these are 
contrilmting mon* and more to man's physical wants and comforts, 
as the years go by, and nre affording op[)ortunities for a higher 
intellectufd culture. And thev will readilv set' that thes(» artificial 
environments promote a largt^r iind mon* wholesome social life. 
Man is a social b(»ing and desires to associate with his fellows, and 
the inter-dependence of the city and country fosters this desire. The 
country funiish(^s th(» raw mat(»rials, but the city converts these into 
usaUe firticles and in doing so largely increases their value. This 
increase is due to labor and skill, but the skill can be ac(j_uired only 
at industrial centei^s wlu^re many pt^i-sons comxK»te for supremacy in 
their different vocations. And while it is true that agriculture is 
the foundation of all industries, it is (Mpially true that it is made 
more profitalJe by the lal)or of the manufacturer, miner, merchant. 
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etc. The pupils will leam that all who are engaged in any honest 
employment are useful members of society, and that the efforts put 
forth in any one calling can realize the best results only by being 
aided and supplemented by the efforts put forth in all others. Thus 
they will note the dependence of each upon all and of all upon each, 
and the lessons in geography will become lessons in sociology and 
lead to a better understanding of the social fabric. 

If these lessons are properly taught they will show that to be 
most helpful and enduring the social relations of both individuals 
and nations must rest on the principles of justice, truthfulness, and 
mutual forbearance. Capital and labor are both essential, and each 
has rights which the other should respect; but neither has the right 
to advance its own interests at the expense of the other. Employer 
and employe are both useful members of society; but when either 
takes undue advantage of the necessities of the other, he inflicts 
the greater injury upon himself, as he impoverishes his manhood. 
The seller and buyer fill important places in the social order; but when 
either tries to over-reach the other in a bargain, his real usefulness 
to society is imiDaired and his soul is shriveled by the transaction. 
It is within the province of geography to teach these things. The 
study of the different industries, such as commerce, mining, manu- 
facturing, etc., afford ample opi)ort unities, and they should be 
improved. 



SOME MENTAL PRCX^ESSES IN GETTING AND USING 

GEOGRAPHICAL NOTIONS 

BY F. L. (CALKINS, Sl'PERINTEXDENT OF SCHOOLS, DELAVAN, ILL. 

Exi)ression is too often thought of as the tiiiished product. 
For ever so little (Expression there nuist be ever so much thinking, 
and considered ns nn intellectual machine, "As a man thinketh, so 
is he." The prcnluct implies factors and processes. It is never 
safe to estimate* 'cost' by 'product' alonc\ From the raw material 
all, including waste and by-products, nuist be taken into account. 
**What is worth doing is worth doing well" has a profound meaning 
for every teaching act. The process is more than the visible 
pro<luct. 

The better part of what follows will not be well understood 
(whatev(T its value) unless the reader kt*(*ps in mind the fact that 
every mental act is at the best comi)lex. It nuist be r(»meml)ered 
that much is present in the mind, in tlu* evolution of the thought, 
not pronunent in consciousness. As is evidenced in dn»ams, mind 
and consciousnt^ss art^ not the same thing. The relative degree 
with which a i)art of a mental process is present in consciousness 
does not by any mtmns indicate its rehitive^ imxjortance. As the 
trcM^'s strength and increase come from hidden x)arts and hidden 
intiuences, so tin* growth, strength, and (piality of nu^ntal increase 
and iKjWi'r have origin in the sul)-consciousness and deex)er. 

Inattention to tlu'se conditions or a misconc<»ption of their 
meaning and importance leads to much poor t(»aching and to much 
more i)Oor thinking, and often, if not necessarily, to half-truths and 
error. The dcvp'r into the mental processes the instructor can see, 
the more* helpful he becom<»s. Tin* more clearly tht^ student sees 
the inn(»r workings of his own mind, the notions supplementary to 
the principal thoughts, the better the fiber of his mental growth. 
As various instrunu^nts having different tim])er may j)roduce the 
same tone, so many minds may come to like conclusions by various 
routi'S. 
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The several subjects in any course of study have various edu- 
cational values as they make possible a variety of mental exercises. 
This variety of material stimulating the activities of a class, large 
or small, will give rise to an almost infinite possibility of mental 
processes. 

Every division of the school work is a source of difficulties to 
be sought out and avoided. An illustration from elementary num- 
ber work will be in point. A class of twenty pupils are asked to 
add twenty-seven and eight, and all solve the problem correctly; 
but investigation may show six or eight distinctly different 
processes and many "vain visions.'' But one of these routes is the 
shortest, and in this oft recurring problem the shortest is the best. 

Remembering that what we are after lies much below the sur- 
face, let us turn our inquiries in the direction of the "solution"' of 
problems in geography. We shall neither exaggerate the con- 
ditions nor do harm to our judgment to imagine the following dia- 
logue: Teacher of geography to primary class, "In what direction 
from us is Iowa?" The class answer, tho not in concert, "West." 
The teacher imveils the following "solutions:'' 

First pupil, with ax)X)ropriate gesture, "I saw the map." 

Second pupil, "I saw the globe." 

Third puj)il, "I remembered the answer." 

Fourth pupil, "I just thought that Iowa is flu's way." (Looks 
and points west.) 

Teacher, "Yes, Iowa is west of us. This way just beyond the 
Mississippi river. But when you think 'Iowa' does it always seem 
west?" 

Fourth pupil, "Yes.*' Others, "I do not know." 

One pupil admits that "It always seems to me to be down here 
on my left," etc., etc. 

The writer's contention is that what this teacher foimd is a 
type of the universal. The confusion of thought here but briefly 
indicated is by no means confined to primary pupils in school, nor 
is it confined to the schoolroom at all. This unfortunate confusion 
of the real and the intuitive seeming is found ever>^where, deep- 
seated and evasive, in the busy business and social world. Too 
many of us have so been taught and have so studied that we may 
by some process reason for the conclusion that Iowa is west, yet do 
what we may to rid ourselves of the delusion, obtrusive and costly. 
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"Iowa seeins to he down here on the left/* It ^\^ll not do to hastily 
conclude that such conditions are the exception and are to be found 
only in the minds of children or the uninformed. In answer to 
close questioning, the ^-riter has seldom or never failed to find, in 
the inner thinking of the brightest and best, very peculiar, ix?ri)lex- 
ing and often quite abnormal images and combinations of images. 
In a fourth grade when under a rapid fire of questions as to the 
direction of much talked of jjlaces, one of the brightest was heard 
to be reasoning in an undertone, *'North is east." The bright little 
woman in charge of the class, noted the remark, the puzzled look 
and fruitl(»ss gesture, found the cause and the remedy. Another 
grade inipil says, '* South America always seems to Ix' here over my 
left shoulder.-' A high school senior says that to locate any part of 
the Old World, h(» must take his iK)int of view in the Indian Ocean. 
Another says that Enghmd s(H'ms nearer than Ireland, and London 
nearer than Liv(»r]:KX)l. A Sunday School class of yomig ladies 
had just read the sentence, '"At sunset he stood [in Palestine] look- 
ing far out upon the M(*diterranean Sea.'* The class divided on the 
question, ''Was the man looking toward or from the sun?-' It took 
some time to bring all into agreement and but one or two made any 
proper effort to see things (mentally) as ihcf/ are. A city sujDer- 
intt»nd(^nt past middlt* age, an (nlucational holder, says: '*To locate 
places in the United Stfites, I must bring the map from the left 
to the front and turn it around." Another superintendent says, "I 
always see Africa upsidt* down, the Nile on the left, the Congo on 
the right." 

These illustrations are selected at random. Tht»y are by no 
means isolated cases. The average mind — often the best mind 
seemingly — is fidl of lik(^ anomalii'S. Nor can we x)ass the matter 
as an interesting peculiarity of no very great moment. On the con- 
trary it is of the greatest importance that these conditions do not 
exist. They an* not necessary. They block progn^ss. They sup- 
plant what is of infinit(4y greati*r value. 

Before x)rocee(ling further, let us ask once mor(». What is geog- 
raphy? If we consult the best authorities we shall find many help- 
fid d(»finitions, differing widely. If wt? look at the* thing itself (the 
wiser plan) no two of us will precisely agree. Is geography a com- 
ix)site study with inherent, intrinsic fundamentals, having essential 
coordination and logical sequence? Or is it a conglomerate, a med- 
ley, to be come at backwards as profitably as forwards? Certainly 
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not the latter. If the former, what are the fundamentals? What 
is proper coordination? What is the logical sequence? 

I wish to give a partial answer to the first query. There is 
something of botany, zoology, astronomy, physics, etc., etc., in 
geography, and necessarily so. We shall never find geography, 
however, by this process of addition ; rather let us subtract. Take 
from geography, so-called, botany, sociology, etc., etc., and ask 
whether anything remains. We shall all agree that the very essentials 
still remain. Every notion of pure geography has in it direction, 
distance and magnitude. History and the study of geography are 
so intimately interwoven that in very many notions the time ele- 
ment is highly essential. Reversing the reasoning, if from geog- 
raphy, as rightly defined, we take direction, distance, magnitude, 
and time, no geography proper remains. 

Because of vague comprehensions of the spirit of true geog- 
raphy and its relation to knowledge in general, and to the pupils^ 
needs subjectiv(? (a means to an end) as well as objective, much of 
our teaching has been contrary to human instincts and reason. 
The culture or disciplinary value has been of doubtful quantity and 
quality. Often the child mind and life actually demand what we 
either neglect or actually forbid. Note the eager longing to get 
oiiff even in imagination; to analyze; to construct; to ask whence? 
whither? and why? These desires are instinctive, not l)orn of the 
weariness of the school routine. This is Nature asserting herself, 
claiming her own. Respecting natural tendencies so constantly 
neglected, the following test will be food for profitable reflection. 

Purposely omitting definite location, give the class general 
notions respecting Niagara Falls. Tell of its l)eauty, power, etc. 
Repeat this from time to time with additions. Now call any mem- 
ber of your class to your desk, and ask him to place the pointer 
indicating the direction of Niagara Falls. In like manner test the 
entire class. Record results not purely imitative, and note: first, 
that a large majority have placed the pointer with little or no hesi- 
tation ; second, there was a variety of opinion, practically no agree- 
ment; and third, that tho in many cases the difference was slight, 
yet it was a positive difference. Repeat the experiment another 
day, and note fourth, that the results first and last will coincide 
with remarkable precision. 

The meaning of this is evident. If when you attempt to give 
the child, "Niagara Falls,"' ^'Indianapolis," "Virginia,'' or *'Sunny 
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France,-' you fail to show him, painstakingly, where to put it, in 
his mind, and out of doors, and out of l)ooks. and out of maps, as it 
really is in fact, he will of necessity, according: to his interest put 
it sonietvhere, quite definitely and fix(»il and related. If left to 
chance he will more than likely l)e wron^: and so will lx\ not only 
this fact, but all those that follow, co('>rdinate or suix^r-relattn:!. 

Very much of location is not to be learned from mai^ or lxx)k, 
4ind no fact of location is to lx» so recitt^d finally. To this end all 
must be, so far as xx)ssible, experienced, seen nnd felt. This i^art 
of the subj(K*t must beconu^ truly a part of the student. This 
new fact must be so acquired and relatinl as to be one more 
decided step forward. Out of chaos into nearer and clearer relation 
w4th the world of wliicli h<» is pliysically and mentally a living and 
moving part. Niagara is nmt^r taught till so taught and then only 
has it bt»come a tiling of Ins'iuty, joy, or profit to the mind. 

Then' is great danger of bringing tli«' pupil too soon to his map 
making and map stu<ly. In the (^enu^ntary stei)s of geography get- 
ting, he has no (h^sire for ii map. He has no use for the map. He 
has not the ability to rightly comprehend its meaning. Custom 
ov(»rrules our judgment here, and we allow the map to take the 
jJace of something infinitely better. At the best maps are likely 
to be a sourc*' of error. esp(H*ially those made by children. It is 
unfortunate, if unavoidable, thfit the "top is always north;'" that 
the round earth nnist be r(»i)resented on a fiat surfaces; that so 
many scales tor construction must be in the same course, room, or 
text; that the liomemadi^ clay relief map must be in vogue, when 
we know that the shoprnade relief nia])s teach more error than 
truth. Painted or printed relief maps, on the contrary, are, in the 
hands of a thoughtful teacher, valuable, as also are bird's eye views 
and vertical section drawings. 

Maps to be rightly effective must be treated constantly as tools 
to an end only; as tools to help us to do that which we could not 
do without; as aids to an end, having reached which the maps 
themselves may be discardtnl, as would be a ladder which has 
helpi^d us to tht^ highc^st plane*, and now In^comc* a Imrden and no 
longer an aid. Map facts an* comparatively valueless — world facts 
only are the ends to l>e sought, aide<i if need be by the mai)S. The 
writer would never i)ermit a pupil to get a fact or notion from or by- 
means of a nuq) that could l)e obtained in any other way. And 
seeking to know some otht*r way will cure many a fault in our 
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present methods. By repeated effort on the part of the teacher and 
pupil the 7iew fact must be rightly related to what the pupil already 
knows, and feels, and is. 

It has been thought a harmful necessity that the pupil passing 
thro the grades must sit facing now east, now west, etc., or that he 
must sit in a room not "square with the world." Rather than 
harmful, this is precisely what should happen, provided always the 
teacher sets the pupil, so to speak, *' square with the world." Many 
pupils, even in their home school, are *' turned around." Since loca- 
tion may like other objects of study be '* bookish" and pass for 
attainment if recited as ** in the book," yet it is always painfully 
evident that thoughtlessness on the teacher's part makes every 
other effort on his part futile and very likely negative. Here more 
than in any other study, first impressions are lasting. First geo- 
graphical notions are fundamental and essential to very much that 
is to follow. These first notions of location are in the subconscious- 
ness, and determine the tone and strength of the superrelated. 

Geography is pre-eminently an outdoor study. It must be so 
taught. The child must be made to image things, as they are, and 
tvhere they are. To this end pictures in abundance, good maps 
rightly usikI by pupil and t(»acher, illustrated descriptions properly 
read are within the reach of all and indisi^ensable. Yet it must be 
admitted that the oral work of the teacher, stimulating the imagina- 
tion of the pupil with proper gesture, is the factor determining 
more than all else the permanent value of the study. 

The imix)rtance of the rightly laid foundations of geography 
work, subjective, can only be truly estimated by those who see the 
tnith that to nearly all branches of school work, geography is so 
vitally associated as to be of each branch the supplement. When 
we know Martel we must know France. Then we may more readily 
know Napoleon. To do either we need not go to France, nor fetch 
France to us; but rather sit in our own home, conscious of its loca- 
tion, and see France, here, toward the rising sun, see its location — 
in place and time, Each effort of this kind, not only in geography 
but in literature, history, etc., will make France more real and more 
enjoyable. What is France? and Where is France? are questions 
never to be separated, As the soil of France was necessary for the 
movement of Napoleon's cannon, so a right substratum of location, 
subjection and intuition in the mind of the learner, is essential to 
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what he must know of the history, litt>rature, philosophy, and arts 
of this one imrt of the world of which he, too, is a part. 

Paradise Lost could never have been written in New York. 
The Biglow Papers are one of oiir **natiiral products," mountains 
and ix)etry, rivers and religion, are all intt^rrelatod and intenle- 
pc^ndent. As in Shakes^x^are's masterjnece, Ck)rdelia, tho reciting 
a scant one hundred lines, gives color and tone to tho entire pro- 
duction, so the elementary, deepseated geography notions give life, 
character and value to all that is sui)errelat(Ki. As these funda- 
mental concepts are false or true, indistinct or clear, rational or 
abnormal, so to a very great degree, must be the superstructure. 



TRAVEL AS AX AID TO THE GEOaRAPHY TEACHER* 

BY EDWIN STANLEY THOMPSON, MT. AIRY, PHILADELPHIA 

I can easily rememl)er the day that I began the study of geog- 
rai)hy. Warren's •'Geogniphical Qm^stion Book'' — a thin 12mo 
volume of ([uestions and answers — was put into my hands and I 
l)roceeded to memorize it like th(» C^atechism. 

What is the earth? 

The earth is a larg(\ round body comjK^sed of land and water. 

How umch of the surface of the earth is land? 

One-fourth of the surface of the (»«irth is land. 

How much is watt»r? 

Three-fourths. 

I (^uote from memory, but T think I am not far from the exact 
words. 

I also renu»mber how. in tlie pres(»nce of visitors, I was the 
oidy meml>er of the class who could illustrate the relative propor- 
tions of land and water by a blackboard sk(»tch. This I did by- 
drawing a circle iind dividing it lik(» a pie into quartt^rs, placing a 
W on thrtH* of them and an L on <mi'. Simple as this incident may 
appt^ar I now look bfick to it ns a sure indication that I wfis thus 
early intended to bi^ a teacher of geograx)hy. 



*This article appears also in the June ntinibcr of the AMsociation Review, the oratmn 
of The American Association to Promote the Teaching^ of Speech to the Deaf, publisaed 
at Monnt Airy, Philadelphia, Pennsylvania. 
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After having learned the natural divisions of land and water 
with their definitions, we soon came to "Bound Maine." 

Then with the aid of a large quarto book of maps, we learned 
to locate and descrite hundreds of mountains, lakes, bays, islands, 
cities, etc., and to learn from the Question Book the i)roducts of 
states and countries that have now all escaped me except the 
"cheese, cork and marble" of Greece. 

I have a kind of vague feeling that once or twice during my 
school course some object of interest w^as shown me in connection 
with my geography lessons, but it must have l)een so very irregular 
that no stress was laid uix)n the article and no deep impression 
made. The relation between the life of man and the land uix>n 
which he lives, was never pointed out, and it was not until I began 
to teach Frye's and Red way's books that I began to appreciate the 
real beauties of geography. I began to realize that boundaries, 
minute coast indentations, and alternations of rivers, now to the 
southeast, and now to the southwest, upon which so much stress 
was laid in my education, are nothing in comxDarison with the great 
laws of slojx^s and rainfall and the direction of winds. It is not 
enough to know that there is a river or a city or a desert in a given 
j3lace. Why is the city there and not the desert? 

But interesting and valuable as these laws are, they do not 
completely satisfy my id(»al of what geograj^hy teaching should do. 
To me the earth is the home of man, and he should receive as much 
attention as the land and water. Whatever will give clear ideas of 
man's mode of lift* in th(» different parts of the world are the legiti- 
mate materials of geograx)hy tenching. These materials may be 
collected at home or they may be the souvenirs of travel in the 
various countries. T employ l)oth methods, but x)refer the latter as 
it gives more lift* and interest to an object if I can tell my classes 
the very circumstances under which it was acquired. During the 
past five years I have traveled somewhat extensively in America 
and Euroix? and have gathered quite a collection of inexj^ensive 
articles that I am constantly using in my teaching. 

There are four things that I have brought from every country 
visited, viz., the flag of the country; a set of the coins in common 
use; a newspaper, to illustrate the language; and a ix)stage stamp 
that will bring a letter from that country to the United States. 

The flags in a uniform set, I might have purchased at any 
department store in this country, but I value far more the fourteen 

3 
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cxld-shaix-il ones tliat I purchased each in its oi;ni countrj*. some of 
silk, some of printed cotton and others of sewinl bunting. Each 
one recalls the incidents that accompanied its purchase. That 
printi'd Norwegian fla^r from Molde was cut from a strip contaiu- 
iiiK many of its kind, and hemmed, at my rec^uest, by a pleasant 
woman on a han<l sewing-machine. That Italian tricolor was made 
esix»cially for me by the wife of my gondolier at Venice. That 
Dutch tricolor, inten(h»d as a part of the decoration in honor of the 
youn^ (^u<M*n's inauguration was purchaswl in the ix^ple's market 
at Amstenlam. So each has its history. 

The newspai)ers ran^e from a tiny four pi*re shi^et. *'Dagskra" 
from Icelan<l through all the connnon sizes to a kind of Russian 
"Puck." whose ('(^lored pictures illustrate what are probably side- 
splitting jokes if we could only read them. 

The stanij^s are compared with our own five-cent stamp that 
will carrv a letter to most t'ori'lirn countries. 

The c()ins include the unit as the franc, the krone, the ruble — 
and its sulnli visions, except the Enirlish collection, which includes 
evrry eoin from the sov(»reiLcn down to the farthing. These are 
conij)ared in size and valu(» with the coins of our own country. 

Besides thes(» four re^cular souvenirs I also i)ick up some little 
thin^^^s that are tyjncal of each country, as a small model of the 
wavside cnurilix from the Tvrol. an icon from Russia, a handful of 
rein<leer moss from Norway. None of these thin<ijs an* costly but 
thev illustrate and make real the h^ssons. 

ft 

The value of ])ictures in <^eo<xraphy teachinu: is too well known 
to ru'ed any arLCunient. These, like other illustrative material, m*iy 
be ])urchased or they niay ])e the teacher's own work. The lat- 
ter may not be so artistic but they show the i)la(M^s just as they 
were seen. Then, too. the teacher knows what he wants aud 
chooses his point of view accordingly. I should not feel natural if 
I were to start on a journey without the strap of my camera-case 
over my shoulder. 

A small exi)enditure of time and money will convert one's 
travel-pictures into lantern sliders and their value will be more than 
the hours and dollars that they cost. I know of no way that a 
camcira may be madc^ to <i;ive pleasure to so many peoiJe as when 
used in coimection with th(» maixic Lmtern. In my own work with 
the deaf, the csxplanation can not l)e ^iven while the picture is on 
the screen, so I write uix>n ghiss brief descriptions which are shown 
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on the screen just l)efore each picture. After many exjDeriments I 
have found that a lithograjDher's pencil is best for this writing. It 
may also be used for drawing mai)s and diagrams. 

Besides furnishing the teacher with objects and pictures and 
anecdotes with which to brighten the brief accounts of the text- 
book, travel also enables him to detect errors in the so-called sup- 
plementary readers that are often comj^iled by those who have 
never seen the jilaces described. 

Many teachers say that tliey can not afford to travel. I claim 
that a teacher of geography can not afford not to travel. It increases 
his efficiency; and for the j^upils there can be no substitute for per- 
sonal exjx'riences quite equal to the exjieriences of a traveled 
teacher. 



STANDAKD AND LOCAL TIME 

BY WILLIS E. JOHNSON. STATE NORMAL SCHOOL. MAVVILLE. N. D. 

Properly to understand thi* subject, one must constantly bear 
in mind the simple relation of ditfrnMiee in longitude to difference 
in time. Since on the average thr sun apparently swings once 
around the earth in twenty- four hours, its rays will sweep over fif- 
teen degrees in an hour or at the rate* of four minutes for every degree. 
Students are sometimes confused as to the time* of day in places 
east of a given meridian as compared witli the time in places west 
of it. When the sun is rising here, it has already risen for phices 
east of us, hence their time is after sunrise* or later than ours. At 
the same moment the sun has not yet risen for places west of us, 
so their time is before sunrise or earlier than ours. When it is 
noon by the sun in Chicago, the shadow north, it is past noon by 
the sun in Detroit and other jJaces eastward and before noon by 
the sun in Minneaix)lis and other places westward. These facts, 
which are readily ascertained by telegraphic connnunication, con- 
stitute excellent proofs of the curvature of the earth. Were the 
earth a plane, the rays of the sun, from its immense distance, to 
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places relatively near together, as Philadelphia, St. Louis and Den- 
ver, would be almost exactly parallel. The solar time at these 
cities would then be the same. 
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FIG. 1. IF THE EARTH'S SURFACE WERE A PLANE, SOLAR TIME WOULD 

BB THE SAME EVERYWHERE. 



Owiiijj; to the curvature of the* earth when it is 11 :00 o'clock at 
Philadelphia, it is 10:00 o'clock at St. Louis and 9:00 o'clock at 
Dcniver. 
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FIG. 2. CURVATURE OF THE EARTH'S SURFACE CAUSES DIFFBRENCBS 

IN SOLAR TIME. 

A man when in London set his watch according to mean sun 
time theri'. When he arrived at home, he found the mean sun time 
to be six hours slower than his watch. It is obvious that he must 
have travelled westward 90°. 

While on shipboard at a certain place, he noticed the sun's 
shadow was due north when liis watch indicat«l 2:30 P. M. 
Assuming that l)oth the sun and the* watch were on time, hislongi. 
tudo then was 37° 30' w(»st from (Treenwich. It may Ixi well to 
note in this connection that when navigators ascertain the solar 
time to compare it with the time of the primc^ meridian, as indicated 
by their chronometer, tlu?y i^refer morninj:: and evi'iiing observa- 
tions to thos(» made at noon. From this difference they readily 
determine tlu^ir longitude. From the appended list of cities with 
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longitude, the local time may thus be determined, and the time at 
one's home may also be compared with that of other places. It 
should be borne in mind that it is the mean solar time that is thus 
considered — which in most cities is not the time of the watches and 
clocks there. People all over Great Britain set their watches to 
agree with Greenwich time; in France with Paris; in Japan, with 
Kobe, etc. 

To avoid the frequent changes of time necessary while travel- 
ling east or west when different cities use mean local sun time, and 
to secure relative uniformity, the United States, Canada, Mexico 
and nearly all other nations have adopted systems whereby the 
clocks within a belt of apj)roximately fiftec^n degrees in width east 
and west, indicnte the same time. This was begun in a systematic 
way in tin* United Stat(»s, November 18, 1H83, when our princi- 
pal railways so changed their time that stations approximately 
within 7i° from the 90th meridian west from Greenwich changed 
their clocks six hours earlier than Greenwich time, and all other 
changers tliruout the country wen* changes of whole hours. In 
accordance with the theory underlying the system, all j^laces in the 
United States and Canada within 7J° of the 75th meridian use the 
av(^rag(» sun time of that meridian. Th(» clocks of this, tln^ Eastern 
Standard Time belt, will thus hav(» their minute and stH'ond hands 
]X)inting t\\actly as the minut(» and second hands of London clocks, 
the hour hands of the latter, pointing five hours Inter. The* longi- 
tude of Phihuielphia being vtu-y nearly 75^ W.. sun time and clock 
time will be the same at that place. In N(nv York city and Boston 
the mean sun time will be ahead of clock time, since watches and 
clocks there are st't according to the mean sun time of tin* 75th 
meridian but are east of it: hence it gets noon by the sun in those 
cities l^efore it is twelve o'clock. In places which use eastern time but 
are west of the 75th meridian, solar time* is later than clock time. 

The center of the next hour belt to the wi'st is, of course, fifteen 
degrees from the 75th meridian or 90° W. Madison, St. Louis and 
New Orleans being very nc^nrly on this meridian, their sun time 
and clock time will agree and the sun's shadow average due north 
at twelve o'clock. The next or Mountain Standard Time ])elt has 
for its center meridian 105° \V., the longitude of Denver. West of 
this lies the Pacific Standard Time belt. Clocks in this belt are 
set by average sun time on the 120th meridian which forms a part 
of the western lx)undary of California. In the extreme eastern 
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jxtrtioiis of British America — New Brunswick, Nova Scotin, Prince 
Edward Island and Nt-wfoiindlnnd, and also in Porto Rico, the time 
of the 60th meridian is used. Tliis belt is called the Intercolonial 
Stjiiidard Time Iielt. The American railwiiys of Alaska use Alaska 
Staiidnn] Tim(\ ImstKl upon the liJotli nieridiiui, or one hour slower 
than Pacific time. 




Within the past few jvars the principal nations of the world 
have adoi)twl standard tinu' systfnis. In nuist cases the time is 
reckoned by whole or luilf hours from (ircenwich. FollowiuK is a 
list of the prineiiHil coiintries having standard time, with the 
meridian used as standani for rcpilatinji thi' time and a comparison, 
of the time useil with that of Greenwich. 
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Country Meridian 

Austria 15° 00' E 

Belgium 00 00 

Bosnia 15 00 E 

Bulgaria 30 00 E 

Cape Colony 22 00 E 

Cuba 82 30 W 

Denmark 15 00 E 

France 2 20 15'' E. 

Germany 15 (X) E . 

Great Britain 00 00 

Greece 23 45 E 

Holland 00 00 

Italy 15 00 E 

Japan 135 (X) E 

Luxemburg 15 (X) E 

Luzon, P. Is 125 (K) E 

Mexico 99 (H) W.... 

Natal 30 (X) E 

New Zealand 172 30 E 

Norway 15 (X) E 

Portugal 9 OH W . . . . 

Queensland 150 00 E 

Rumania 30 (X) E 

Sandwich Islands 157 30 W . . . . 

Ser\'ia 15 (X) E 

South Australia 135 (X) E 

Spain and Balearic Islands. . 00 00 ...... 

Sweden 15 (X) E 

Switzerland 15 00 E 

Tasmania 150 (X) E 

Turkey 

Western Euroj^e 15 (X) E 1 hr. faster. 

Eastern Europe and Asia . 30 00 E 2 hr. faster. 

Victoria 150 (X) E 10 hr. faster. 

West Australia 120 00 E . . . . 8 hr. faster. 

It was stated al)ove that in theory the standard time sections 
are fifteen degrees wide. In actual practice, cities near the theo- 
retical boundary of a Ijelt adopt the time of either lK»lt as they 



Time compared with 
Greenwich 

1 hr. faster. 
Same. 

1 hr. faster. 

2 hr. faster. 
1 hr. 30 min. faster. 

5 hr. 30 min. slower. 
1 hr. faster. 
9 min. 21 sec. faster. 
1 hr. faster. 
Same. 

1 hr. 35 min. faster. 
Same. 
1 hr. faster. 
9 hr. faster. 

1 hr. faster. 

8 hr. 20 min. faster. 

6 hr. 36 min. slower. 

2 hr. faster. 
11 hr. 30 min. faster. 

1 hr. fast(»r. 
3() min. 32 sec. slower 

10 hr. faster. 

2 hr. faster. 
10 hr. 30 min. slower. 

1 hr. faster. 

9 hr. faster. 
Same. 
1 hr. faster. 
1 hr. fastiT. 

10 hr. faster. 
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choose. Ill theory, the western boundary of the Central section of 
the United States is 97i° W., whereas in Bismarck, N. D., nearly 
101° W., Central time is used. The time used by railways is 
usually adopted by the cities thru which they pass: so if the rail- 
ways in that city should adopt Mountain time, the boundary of the 
belt would \)e shiftwl to the nearest phice where a change is made. 

In a few cities where different railways use th(^ time of differ- 
ent l)elts, the city uses the time of neither Ix^t but uses instead 
mean local sun time*. The following (^litorial comment in the 
Official Railway Guide for Noveml)er, 1^K)(), very succinctly sets 
forth th(» condition which has prevailed in Detroit as regards 
standard and local time. 

**Tlie city of Detroit is now passing thru an agitation which is 
a reminiscence of those which took ])lace thruout the country alxjut 
seventeen years ago, when Standard Time was tirst adoj^ted. For 
some reason, which it is difficult to (explain the city fathers of 
Detroit have refused to elifiiigc from the old local time to the 
Standard, notwithstanding the fact that all of the ueightoring cities 
— Cleveland, Toledo, (\>hnnbiis, (Cincinnati, etc., -in practically the 
same longitude, bad made the change years ago and ri^aliztKl the 
benefits of so doing. The business men of Detroit and visitors to 
that city have been for a long time laboring mid«T many disadvan- 
tages owing to th(» confusion of standards, and they have at last 
takt^n the matter into their own han<ls and a lively campaign, with 
the cooi)eration of the iu'wsi)ap('rs, has been organized during the 
I^ast two montlis. ^lany of the hotels havtN*idopt(»d Standard time, 
regardless of the city, and the authorities of Wayne county, in 
which Detroit is situated, have also decided to hold court on Cen- 
tral Standard time, as that is the official standard of the state of 
Michigan. The autliorities of the city have so far not taken action. 
It is announced in the newspapers that they prol)ably will do so 
aft(*r the election, and by that time, if progn^ss continues to l)e 
mad(\ the only clock in town keeping the local time will Ik* on the 
town hall. All otlier matters will be regulated by Standard time, 
and the hours of work will have been altered accordingly in factories, 
stones and schools. Some o])])osition has b(»en eiicountcTed, but 
this, as has been the case in (»v<»rv city where the change has Ix^n 
made, comes from j)eople who evidently do not coini)rehend the 
effects of th(» change. One individual, for instance, writes to a 
newspap(»r that he will decline to pay jx^w rent in any church 
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whose clock tower shows Standanl time; he refuses to have his 
hours of rest curtailed. How tlu^se will l>e atf(»cted by the change he 
does not (»xi}lain. Every visitor to Detroit who has encoimtered 
the difficulties which the confusion of standards there gives rise to, 
will rejoice when the complete change is effected/' 

The longitude of Detroit being 8.-J° W.. it is seven degrees east 
of the 90th meridian, hence the time us(h1 in the city was twenty- 
eight minutes fasten than Central time* and thirty-two minutes 
slower than Eastern time. In Gainesvilhs Ga.. mean local sim time 
is used in the city, while tlu* Southern railway passing thru the 
city uses Eastern time and the Georgia railway uses Central time. 
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FIG. r.. KKLATIONS AT HL PASO WIllvRH FOUR TIME BELTS MEET. 

AnotlicT place of peculiar interest in this connection is El 
Paso, Texas, from the fact that four d iff en^iit systems are employed. 
Th(^ city, the Atchison, Topeka and Santa Fe, and tlie El Paso and 
Nortliern railways ust^ Mountain time. The CJalveston, Harrisburg 
and San Antonio, and the Texas and Pacific railways use Central 
time. The Southern Pacific railway uses Pacific time. The Mexi« 
can Central railway uses Mexican Standard time. 
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From this it will be seen that when clocks in Reisers, N. M., a 
few miles from El Paso, are striking twelve, the clocks in El Paso 
are striking on(»; in Ysleta, a few miles east, they are striking two; 
while across the river in Juarez, Mexico, the clocks indicate 12:24. 

How to find the mean local time of a place. When it is noon 
by the sun on the 90th meridian, it is noon there by the clock and 
also noon by the clock in every place using Central time. All 
places using Central time which are east of the 90th meridian, will 
have their noon l:)y the sun l)efore twelve o'clock, and all places 
using Central time which are west of that mt^ridian will have noon 
by the sun after twelve o'clock. Assume we nre at Ysleta, Texas^ 
longitude about 1(MH° W. When the clock strikes twelve, the sun's 
shadow is, on the average, due north on the 90th meridian. It is 
manifest, then, that the sun being 16^° east of us, our shadow is 
west of north and will not be north for one hour and six minutes, 
the time it takes the sun to trnvel lGi°. The sun's shadow will be 
due north at Ysleta, then, at 1:06 P. M. It shoidd be remembered 
that this is true only when apparent and true sun time are the 
same. This occurs al)out April 15. June 15, August 31, and Dc^cem- 
ber 25: at other dat(»s, tlie fictual x)ositi()n of the sun, being some- 
what fast or slow ns comprireil with the average. At El Paso, in 
practically the same longitude as Ysleta. the sun's shadow will be 
north at 12:00 p. m., since it is north on the 105tli meridian when 
clocks which are set by that meridinn and thus have Mountain 
time, strike twelve. For similar reasons, at Junrez. where clocks 
are regulatcn^l by 99th meridian time, the sun will ])e 7^"^ eastward 
when their clocks strike twelve, or thirtv minutes behind the clock, 
and at Rogers, it will 1h^ 54 minutes ahead of the clock or cast a 
north shadow at 11:0(5 a. m. 

At Bergen, Norway, the standard time is l)ased on the mean 
sun time of tlu* 15th meridian east of (Greenwich. The* longitude 
of its Cathedral being 5^ 20' 15'' E., it is 9° 39' 45" west of the 
meridian which gives it its time. The sun time will, therefore, be 
thirty.eight minutes and thirty-nine S(»conds behind clock time. 
From the list of cities with their longitude and the list of standard 
time adoptions, one can ascertain the mean local time of the princi- 
pal cities of the world. 

The longitude of th(» following cities is taken from various 
authorities such as the United States Coast and Geodetic Survey, 
Nautical Almanac, Official Survey Reix)rts of various nations, etc. 
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THE RELATION OF LONGITUDE TO TIME 

BY HERMAN T. LUKENS, STATE NORMAL SCHOOL, CALIFORNIA, PA. 

The illustration on page 184 rej}resent8 a piece of apparatus 
arranged to illustrate the relation of longitude and time. The cen- 
tral part, consisting of the northern hemisphere with a circular disk 
of eardlxjard attached to it, is movable and can l>e turned from 
right to left to represent the earth's rotation from west to east. 
The immovable ring beyond the outer margin of this disk is divided 
into twenty-four (?qual parts corresx)onding to the twenty-four hours 
of the day. The arrow at the top of the chart shows the direction 
of the sun's rays and jx)ints to the noon hour. The af t(»moon hours 
follow to th(i left and thc^ ev(»ning hours extend below where the 
darker night sky is seen with the (xreat Dipper on the left and the 
crescent moon on the right. Midnight is represented at thelx)ttom 
of the chart and is followed by th(? early morning and fon^noon 
hours upward to XII again. The jnirjiose of the (circular disk of 
cardboard attached to the woo<len hemisphere in thi' center is sim- 
ply to afford space on wliicli to write* tli(* geograpliical names large 
enough to be seen across the room. Tlie names are written on the 
radiating lines extending from the meridians of the placets on the 
hemisphere. The black line extending vertically across the hemi- 
sphere represents the prime meridian of Greenwich. The some- 
what irregular dotted line shows the position of the international 
date line. 

The photograph shows the apparatus set for noon at Gret^n- 
wich. The local time of ev(»r>" otluT phice can be* read off by simply 
following its meridian down to th(» ec^uator on th(» wooden hemi- 
sphere and outwartl on the cardboard disk to the ring of the hours. 
It is, however, more than a calculating machine, for it also shows 
the reason for its answer. The world really tunis thru the 
hours, as the model turns thru its hour circle. If our clock 
faces were arranged with twenty-four hours instead of twelve, we 
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should linvi' a nmvl niodcl of the dnily iimtioii of the earth c-onstant- 
ly iH'forc lis. Tho (•hjintdnt; ixisitioii of the hour hand would tht'ii 
forrt'BixjiKl to till' rhaiipn^ <lin'(lioii of thi' sttiudiiiti; [wsitioii of a 
mall (liiriiiir I'vcry ]N>rti(>ii of the tweiily-four hoiira. 
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well read off the time it is at any other place at that moment. For 
instance, it is ten minutes after midnight in the morning of the 
following day at Melbourne. 

The intemational date line is marked on the wooden hemi- 
sphere. As the hemispere turns from west to east all meridians 
are in succession brought opix>site the hour of midnight at the 
bottom of the chart. The day liegins first at the international date 
line and begins later and later for all otluT meridians in i^roportion 
to their distance west from the IHOth. The* less their longitude 
east or the greater their longitude west, the later does the day Ix^gin. 
The new century will begin first, thc^refore. in that j^lace which is 
nearest to the international date line but west of it. In the north- 
em hemisi)here this place is the eastern extremity of Sib(Tia, but 
the Russians use the Julian calendar and are therefore iH^hind. In 
the southern hemisph(?re the century begins first on the Friendly 
Islands which are included in the Australian day. As some of them 
are as much as 174 dt^grees Wi^st longitude, January 1st will begin 
twenty-four minutes sooner there than at the meridian of 180 
degrees, or, seventeen hours and twenty-four minutes Ix^fore the 
century l)egins at Philadelphia, Pa. The iX)sition of the interna- 
tional date line is mark(*d on the moval)le disk by a star (*) and 
the letter *'A'' (antipodes). As this jxnnt turns i^ast the hour of 
midnight, we have represt^nted before us between this ix)int (a) 
and the hour of XII (at the bottom of the* chart) all those places 
on the earth that alnnuly have the new dny; whereas all the remain- 
ing meridians have still the pr(»vious day. 

The daily motion of the earth on its axis is representinl by the 
complete* rotation of the hemisphere from w^est to east. 

The use of this piece of apparatus in class luis still further 
impressed me with the importance of actiud models in teaching the 
fundamental conc(*ptions of geography. The use of flat maps is 
very objectionable; and the use of Merca tor's Projection is calcu- 
lated to instil wrong conceptions that will nev(»r be overcome. The 
chief difficulties come from our awkwjird and distorted diagrams 
or, worse still, from teaching by mere words. Sense-impression is 
.the beginning of all knowledge. 
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LESSON V. (;UAVITY AND SPECIFIC GRAVITY 

SUB-LKSSON A 

Aim: To hav(» cliildroii (a) study a tliinl form of molar attraction 
called (jravHy, (h) know nu»thods and results of measuring this 
force, and (c) realize man's dt»ix»nd(»iice iii)on it. 

Preparation: 

1. Maieriah. Sc^l: jxlasses of cold water; loam; sand; com- 
num starch; brick: stone: wood: marble ori>ebble; penny; feather; 
ball: scalers: weij^hts: a ba^ of feathers, or milkweed- or thistle- 
down: sh(M»ts of tissue j)ai)er: water in leaky pan or in a bottle. If 
an air punij) can l)e easily obtained, x^^'^f^rm the (experiment of the 
"iK'iiny and f(»ather" instead of describing it. Also have some 
(piinine cai)sules and shot, and, if i)ossible, a "Brownie" made from 
an old cuff and containintjc a lar^a* marbh*. 

2. ChildrciCs Minds. What forms of attraction have we 
already studied? In what way did we tind the last two diflfering 
from the first two? (See(ien<Talization, pa^e SOof Vol. II.) Today 
we shall study a third form of molar attraction — a fore^ acting at 
even ^n»ater distances than did magnetism. 

Presentation (of a under Aim): 

All may use your note ])ooks an<l pencils, and as many as pos- 
sible may h(»lp in ptTformin^ some exix»riments which we will note 
now and discuss later. 

Experiment 1. Han^ up this piece of S(xl on that hook, so 
that it will not touch any otli<»r object. 

Experiment 2. Mix sand with the water in this ^lass. 
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Experiment S. Mix lonm with thi' water in this one. 

Experiment 4. Put cominon starch in this oiu\ 

Experiment i). Toss this ball straight upward. 

Experiment 0, Throw it toward the wall. 

Experiment 7. Several children hold out hands, palms ujiward. 
In each hand teacher lays a stone, brick, pi(»ce of k'ad, wood, or what- 
ever sh(» desires. One after anoth(% cjich pupil turns his hand 
over, paying no attention to tlu^ contents. 

Experiment 8. Pull the ra^ from a hole in an old jjan contain- 
ing water: or, uncork an inverted l)ottle of water: or, ix)ur water into 
a glass tube, or rublxT hose, or wooden trough. 

Ohser rat ions npon the abore experiments : [Note. Teacher may 
have to wait until the nc^xt day to ol)tain results from exxx^riments 
1-4, altho th(»y were puri)osely performed early in the recitation.] 

1. L(X)k at the sod carefully, and at tlu* floor underneath. 
Has anything occurred? What caused the particles of dirt to fall? 
What forces were acting in the* sod when we hung it up? The 
force which overcame ])oth the colu»sion and adhesion in the sod is 
called (jravitij, and we shall soon discover more about it and what it 
doi^s. (Name taught ])y sight and sound.) 

2-4. What has happened to our solutions? What force has 
here l)een overcome? The* same force that caus(Ml the dirt to fall 
from the sod caused tlu^se substances to ''settle" in the glasses. 
W^hat is its nana*? 

5-0. In each case, whfit happened to the ])all niXvr leaving 
your hand ? What tinally ])ecame of it ? What would hav(» occurred 
had we l>een in the vanl? The same force was here at work. Write 
its name. 

7. What force was acting when the boys held the objects on 
their palms? ( Muscular force.) What n^sulted from turning their 
hands over? How far did tin* objects fall? Might they have fallen 
further? What prevented? Again what force acttnl? 

8. Did the water fall as far as it could? What is simihir in 
all of our experiments? 

Let us now see whether from all these exiM^riments we can tell 
what Gravity is. (Encourage voluntary expression and original 
thought, but if no one arrivc^s at the correct conclusion, teacher 
may question.) At the ]>eginning of the recitation, what did I say 
we were to study? What did I say al)out its action? Had we Ixn^n 
out of doors, each object would have stopped where? Towards 

4 
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what, then, do we find nil of these masses attracted? (The Earth's 
surface.) Suppose you had thrown your ball into an open well, 
would it have stopjMHl on a level with the Earth's surface? Then, 
where must this attractive ix)wer, calknl Grariitj, reside? (Within 
the Earth.) 

What sort of Ixxlies did the moijuet attract? The electrified 
sefdifuj ircw/ T\w Karth attracts what sort? Name the substances 
in our exiHTiments which we found tli(» Earth attracting. Name 
others which you have* known it to attract. Is tlu*re a girl here 
who has not at some tim(» lu'oken a dish or vast* ])y having gravity 
assume control of it? Is there a l>oy who hasn't fallen from a tree 
or feiic(»? Can you think of any su])stanc(*s which it doi*s ?io/ attract? 
(Perhaps smoke and sicatn may ])e nanuHl. If so, say that we shall 
soon try sonu* exjHTiments wliich will help to show that smoke and 
steam are not exceptions.) 

There are. tlu'n, no su])stances which the Earth does not attract. 
(Lead childn'U to voluntrrr d(^linitions until one similar to this is 
obtained: (iravity is the attraction which the Earth has for all 
b(:Kli(»s on or near its surface.) 

Now let us try sonu* exjx'riments to se(* whether gravity acts 
ecpially upon all bodies. 

Expcrinunii i). i)roj) at the same instant a marble and a sheet 
of tissm* i)aper. Which reachccl the floor tirst? 

Kxpcvinirui UK KciM'nt, after wadding the jiai^T into as small 
a ball as ]K)ssibl(\ Same (piestion. 

Kxprrimcui IL Drop simultaneously a penny and a feather. 
Tell of experiment with air jmnip. See any text on Physics. 

Ej-pcriwciii 1:2, Same with a half-iK)un(l weight and a bundle 
of feathers W(Mghing one-half liound. (R(»fer to old story of little 
girl and the school '*connnitt(M» man.") 

E,rpcrimcut l.t Drop at the sanu* time a cork and a lump of 
lead. Try several tinu»s. 

Esperiment 14. Try as many different objects as time allows. 

Obtain from thes(» exix'riments the statiuntnits that (1.) The 
weight of an object has nothing to do with the rate of falling, and 
(2.) The Imoyancy of the air partially counteracts the forc« of 
gravity. We sec* this in the cas(»s of a, tin* single ftvither or thistle- 
down: />, the spnmd slu^et of tissue paper; c, smoke: (L steam. W^e 
also find that gravity, like the earlier forces studied, can be over- 
come by other forces, two of which we have today noted, viz., mus- 
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ctilar force and buoyancy of the air. Query: What do we see 
smoke doing on damji days when the air is not so buoyant? 

b (under Aim.) All are familiar with weight and the fact that 
different substances differ in weight. Shall we now see what we 
mean by this? 

Experiment 15. Each hold out your hand, palm upwards. 
Lay in it your i^encil. Look carefidly at your hand and arm and 
also note the feeling. 

Experimeui 16. Lay in your hand th(» lu^aviest book that you 
have. Compare results with same observations upon Exix'riment 
15. In which case did you liave to (^xert more muscular effort? 
What force had to be overcome? Had the Earth more attraction 
for the on(» object than for the other? Tlu* force which vou exerteii 
in each case can be measured by means of these scales. ( Let a few 
children, as tinu* permits, weigh both pcnicil and book.) We call 
this measuring, weiijhiiHj, and by it we measure two forceps. Can 
you tell what? (The muscuhir force exi^rteil in overcoming 
gravity, and the force* which the Earth exerts in drawing the objects 
towards itself.) We mny, then, define treicjJif in either one of two 
ways. (1) It is tlu* measurement of the force of gravity. (2) It 
is the measurement of the force* (can this be anything besides 
muscular force?) recpiircd to i)revent bodies from falling. 

The teacher may now touch \\Y>on the facts indicated in the 
following outline as she deems best. 

1. Weight depends upon density (se(^ DeschanePs or any 
other ''Natural Philosophy.**) 

2. Gravity is not (Hpially strong at all i)laces u^Don the 
Earth's surface*. 

a. At level of sea. (standard.) 
/). On mountain toi)S. 

c. At equator. 

d. At or near poles. (In this connection take time to 
exidain meaning of "ol^late spheroid'' and its cause. 
Also centrifugal force and its results, as they will be needed 
in the last lesson of the series. ) 

3. Action of gravity below Earth's surface. 

a. In wells or deep mines. 

b. As we near center of Earth. 

c. At center of Earth. 
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c (under Aim.) We have still another Y>omt to consider and 
that is the value of this force to us who live uj^oii the Earth. In 
the third ^rade when you learned of the Earth's sphericity and 
motions, you wondered, as did men in the days of Columbus and of 
Galileo, why people didn't fall otf the Earth or the water spill out 
of the lakes and oceans, and you read in your "Brooks and Brook 
Basins" (pa^es HH and S7) that the Earth acts like a ^reat ma^iet, 
holding us fast no matter what its position. You have, to-day, 
learned the name of this ^reat force* which permits us to live so 
securely upon a sphen* that carries us, in our locality, round and 
round at the rate of ov(t seven hundred miles an hour, and sails 
with us thru space eve»n more rapidly, traveling in one second about 
eii^hteen and one-half miles. 

Let us now name as many of Gravity's woiuU^rful works as we 
can, and think of even mon* for tomorrow. 

SrtHiESTivE List fok Teacher upon which she may, at will, 

elaborate: 

1. Gravity holds tis ui)on the Earth. 

2. Gravity keeps al)out the Earth our atmosphere, without 
which w(* could not liv(\ (Mon^ than tifty miles high.) 

:i Gravity kec^ps in place our homes, churches, libraries, 
utensils, trees, animals, etc. 

4. Tt causes the colder and heavier currents of air to "sink," 
thus equalizing": tlu^ temperature of the atmosi)here and causing 
irinds. These winds push the clouds, sw(»ep the hills, etc. 

5. In a similar way, i^ravity causers c)cean currents, the tenefit 
of which we have learned. 

f). The clouds are l)y ^-avity made to ride near the Earth, 
tempering the sun's ht^at and giving us moisture. Without gravity 
the rain, hail, snow, etc., would not fall. 

7. Gravity holds the ocean waters in place and prevents their 
engulfing the land as the* Earth rotates. 

y. Gravity made thi* mountains for, you remember, as it 
pulled uix)n the Earth's hardcmed crust, then too large for the 
shrunk(»n inti^ior, the mountain ridges rose. (Tarr andMcMurry, 
Book I, page 120. ) 

S). Gravity draws downward the water which falls from the 
clouds. Some it draws into th(^ Earth as far as possible and we 
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later have wells and si)rint;s. (Any text [uix)ii Physics or uix)ii 
Physical Geo^rai)hy.) 

10. It draws some of this water into the verv interior of the 
earth, where the hent expands it, causing ex^Josions, sometimes felt 
in the form of earthquakes or volcanoes. 

11. The waters which are not drawn into the earth, i\n\ by 
gravity, made to flow as creeks and rivt^rs into old Ocean. We are 
thus provided with oik* means of transportation as well as sewerajjce, 
water-i)ower, erosion. deix)sition of alluvial i)lains, etc. (Review 
uses of rivers. ) 

12. (xravity causes <^reat boulders to roll down mountain sides 
(after frost and water have loosened them) crumbling them into 
smaller and smaller bits. Thus is formed soil without which we 
could have little vegi'table life and lieiicc^ little animal life. 
( Review uses of soil. ) 

lii. Without gravity our present system of city water works 
would be imix)ssil)le. 

14. We are enabled bv gravity to have a clock in our school- 
room, for it is gravity which causes the i)endulum to swing. 

15. By means of the i)luml) line* we can build walls corn^ctly. 
1(5. The i)receding are some of the grander works of gravity. 

The following are minor. l)ut they add to our list. We could not 
play ball very often, if gravity did not bring the ])all to Earth, for 
we could not att'ord a new ])all each time we wislunl to toss one 
upward. 

17. Gravity helps the laundrc^ss economize, for on each iron- 
ing day she ''cold starches*' the coUars, etc., tlien allows the starch 
to '"settle," later pours off most of th(» water, permits the remainder 
to evaix)rate, and usc^s again the deposited starch which gravity has 
saved for her, 

18. Gravity draws the heavier part of milk to tin* bottom of 
the crock and allows us to enjoy tin* use of cream upon our oat- 
meal, etc. 

19. Oil will also for the saiiu* caus(^ float upon watt^r. 

20. Many toys d(»pentl upon gravity for their action. (Look 
at this Brownie. I set him up on the upper (»n(l of this ol)li(pie 
lx)ard so you may see him. Why! what has l)ecome of him? What 
caused him to bind so quickly at the ])ott(mi of this miniature 
toboggan slide? Hen? is a hirge shot and a quinine capsule for 
each of you. Put the shot inside the cai^suU*. Lay it on the 
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upper part of your desk, or on a slantiii<; lxx)k. What occurs? To 
make this more amusing, draw in ink a funny face uix)u each cap- 
sule. Now try. You niav tfike thc*s(» home for your little brothers 
and sisters to enjoy.) 

Association and Comparison: 

1. Magnetism and (jrarify compared and c<jntrasted. 

2. Comi^are relative slreutjili of gravity and the molecuhir 
forces, cohesion and adhesion. 

Which is easier for man to do, lift a ten-ixjund stone (over- 
cominij: what force?) or pull the stone apart (overcoming 
what force?) ? 

3. Compare htrijcucss of th(» same forces, seeing tliat gravity 
is an ahnost nnirersdl force. Tho easily overcome for the 
monu^nt, it n(»vi»r ceases acting. Is this true of our other forces? 

4. Study the opiMjsition of forces, as in pn^vious lessons, find- 
ing that gravity overcomes (idJicsion in our ex^xTiments with 

a. (Jlass of water and soil, sand, starch, water-color 
paints, etc. 

/>. Dirt from sod. We ccmld here add plastering from 

ceiling and loosentnl ])rick from a chinniey. 

We tind, too, that at times one force rules, and then another, as ill 

(t. Muscular force vs. gravity. ( (five examples of each.) 

h. Buoyancy of air vs. gravity. ( (iivc^ examples of each.) 

c. Adhesion vs. gravity. (Think how our brick houses, 

chimneys, etc.. stand for years. What force finally coii- 

(piers?) 

(/. Cohesion vs. gravity. ((Tive examples. ) 

r. Magnetism vs. irravitv. 

/'. Frictional electricity vs. gravity. 

•- ft »^ %' 

Generalizations: 

1. Gntriftj is the attraction which the Earth has for all bodies 
on or near its surface. 

2. ]V('i(/lif is the measurement of tlu* force of gravity. 

ii. Orariffj is ab.solutely essential to lift* upon the Earth. 

Applications (immediate ) : 

1. Write the nanus of ten entirely different substances which 
th(^ Efirth attracts. 

2, Name five light and five heavy substances. 
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ii. NaiiK* soiiu* siibstaiict's uix)n which ^avity seems not to 
act. Prove that these are not exceptions. 

4. Define gravity. 5. Define weight. 

f>. Write as many as i)ossible of the services which gravity 
renders man. 

srB-r.HSSON b 

Aim: To teach the meaning of **center of gravity" and the vahie 

of this knowledge in everyday life. 

[Note: As the presentation of the first part of this aim is so 
admirably given in (xifford's ^^Elcmentdrtj Lessons in Physics — 
Teachers' Edition^' it does not seem best to n^peat it here. The 
book is valuable for any tt^acher of internu^diate grad(»s. J 

Application : 

Of what value in lift* is our knowhnlge of the ccMiter of gravity? 
Let us see whether we may not have learned tliis prdciicciUij long 
l)efore we kn<»w the name. Have vou ev(»r watchi^I a little child 
learning to walk? What hapjxais at first? (Child falls continu- 
ally). What does Ik* learn to do? (He learns to bahince himself, 
or to put out his littU* feet and ])en(l his little back, so that tin* line 
of direction shall fall between his feet). He has discoviTed the 
law of gravity, tlie xKJsition of the ''center of gravity,*' and has 
learned to control both. Last vear 1 saw vou solving the same 
problem wh(Mi you were learning to walk on stilts. A man who 
nei»ds to use crutclu-s must hvirn the same lesson. Think of other 
acts which illustrate these principles: 

1, running: 2, skating on ice and on roller skates: ^5, walking 
up a bidder, on railroad rails, on <-ra<'ks in the sidewalk, on teiices, 
on the tight-rope: 4, riding a Incycle. 

Mechanics defer to the? laws of equilibrium, and conse(iuently 
fiiniish us l)oth machines and toys. How does the tricycle illustratt* 
this? Th<* step ladder? The Bunk(*r Hill Monument? The sta- 
bility of th(» pyramids made by the ancient Egyptians has passed 
into a proverb. 

The toys pictured in Steeple's '^Fourteen Weeks in Physics" and 
in Deschaners ^'Natural Philosophy" can ]k> crudely but satisfac- 
torily made by some of the school boys and used as illustrations. 
The following experiment, tho old. has nevi^r lH>en seen in a 
book, so is here fully descrilx?il. 

OiJeii a knife so that one blade and the handle form a right 
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an^lc. Stick tin* ix)iut of the knife blade finiily into the wood of 
an ordinary i^eiicil at about ont* or iwu inches from the point, acirorcl- 
in^ to the pencil's l(»n^th. The ri^ht au^le made by the knife's 
})lad(» and handle must ojxni towards the jxnnt of the x)encil. The 
wholes a])])aratus may now ])e supported in neutral e([uilibrium if 
the i)encil point l)e placed on the ed^e of a desk so that the knife 
may han^ und(»r it. Only exixu'iment will show when^ to place the 
knives in the diti'erent pencils, which may ]><» made to stand at var- 
ious an^l(»s with the horizontal plane of the table. They may Ix? 
knockf^l j^ently and even moved from side to sid<\ 

SUH-LHSSON c 



., V 



Aim: To learn by exi)eriment the ni<*anin<; of **spi»citic j^ravity.' 
PUEPAHATION: 

1. Rcfrrcnn's. Deschaners '^Natural Philosophy,'* pp. 85-89 
and otluM's, (TiH'ord's **Klementary L(»ssons in Physics — Teachers' 
K<litioir* pj). 57-^)1. and St echo's "FourteiMi AVcH'ks in Physics/' pp, 
92-07. 

2. Maii'viids. Specimens of stone, coal, wood, iron, brass, 
cork, ^lass. etc. A sprintc balance, some pans. buck(»ts, string, etc., 
as netMled in the (experiments. 

'*\. Children's Minds. We found in our study of gravity that 
ditrereid sul)stances diHVr in weiglit. Name a few heavy materials. 
Some liglit materials. We learned, too, that this difference iu 
weight is (hie to ditrerenc(»s in d(»nsity. Men fnniuently wish 
to know the exact volume of a given bcnly but Ix^cause of its 
jxM'uliar shape find this impossible. If now, they could only know 
th(» relative weight of this body as c()mj)ar(^(l with some other mater- 
ial more easily weighed and a cubic foot of which would always 
W(»igli the same, we should not need to estimate each sepjirate vol- 
ume re(|uir(>d. To-dav we are to se(» how this mav be done. 

Pki:se\tati()\: The teacher must, of ccnirse. pr(»sent this acconl- 
ing to her mat«n-ials and a])])aratus. so it is here merely outlined. 
Let the impils do as much of the W(jrk as jH^ssibh*. 

I. Tojind sjH'ciJIr f/vfiriffj of solids Itvoricr ilion water. 

1. W(»igh solid in usual manner. Kecord WiMght in note book. 

2. Weigh same solid in water. Record W(»ight. 
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.*}. Weitj;h the displaced water. 

4. Compare weight obtainiil in .'i with ditfereiiee in weights 
obtained in 1 and 2. What does this show? 

5. Compare weight of solid in air with weight of displaccn:! 
water. What is the ratio? Call this ratio the specific (jr a viiy oi 
the solid, that is, the spcrial wricjlit it has wIkmi eomi>fired with 
water. 

6. Kei)eat experiment, finding specific gravity of all other 
substances which teacher has. 

7. Make a "'table" showing sj)t*cific gravity of various sub- 
st^uices tried. 

8. (Questions and stat(nnents by the teacher to show children 
why water is uschI as the standard, and how. 

(I. l^iiv(*rsal element. Can be had an>^ien» on Earth 
when* men wish to exjx»riment. 

b. Moves efisily so that amount displaced may Ik* accur- 
ately measured. 

c. A given vohnne's weight 

(1.) Varies witli temix^raiure. What proof had we 

of this in our study of forms of water? ( Broken bottle 

at freezing tempt^rature.) 

( *2, ) Varies witli amount of salt or other mineral 

contents. 

(H.) Varies with altitude. 

cl. To be accurate, tlien. scientists have had to agree upon 
altitude, temperature, and sort of water. They therefon* 
use (lisfilled water at a temperature of about 39^ Fdhren- 
hrit, and i)erform the (experiments at the sen IrvrL under 
which conditions one cubic foot of water wcMghs about 
l.(KK) ounces. In tliis way. the world ov<'r. men may obtain 
th(^ same results. 

r. Will th(» results of our work to-dav be accurate? Let 
us company our "table" with that in some text-]KK)k and 
see how nearly wt» agre(\ 

II. To find spccifi'c (jvdvUii of solids h'f/liicr tluni wotev. 

According to childn^n's ability or t(*a cherts time, this may be 
l)re8ented fully or briefly. See n»ferenc(»s indicated and use tnther 
Steele's or Gilford's method. Di'scham^rs is too com])licated. 
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III. Specifc (jravUu of liquids. 

Tell children tlint this can also l)e done, but not with our crude 
apparatus. Read a few items from a "table" in some text. 

IV. Specific (jravHy of gases. 

What is the most common ^as about us? (Refer to earlier 
lessons upcm Colu^sicm. ) Therefore, just as water is used in finding 
the specific jjjravity of solids, so air is made the standard for gases. 
We cannot attempt exix'riments in this line, to-day. 

Association and Comparison: 

Comparisons made* thruout presentation need not be rei>eated 
here. 

Generalizations: 

1. By sj)rcijic (jruvHu oi a solid is meant its relative weight 
with that of an (Mpial volume of water. 

2. A cubic foot of water weiirhs about 1,()(X) ounces. 

x\PrLI(ATION: 

1. l"se some of the "Practical Problems" given on X3. 96 of 

Steele. 

LESSON VL (GRAVITATION 

Aim: To tell children what thev can understand of this wonder- 
ful force -(jnivitdtion. 

Preparation: 

Now that you so thoroly understand the force of gravity, it 
will not be so difiicult for you to comprehend the action of another 
force of which I want to tell you. to-day. We cannot, as before, 
make any experiments, so you must l)eliev(» what I tell you. 

Presentation: 

In studying *rravity, I did not tell you of one fact which is 
interesting, namely, that every partich^ of matt(»r on the Ecuiih'B 
surface is not only attracted hij the Earth, but it in turn attracts the 
Earth. Therefore ev(Ty time a body falls towanls the Earth, the 
Earth falls towards the body, but the Enrth is so many times larger 
than even the largest lx)dy on its surface, that no movement of the 
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Earth is perceptible, nnd we eoiis(H|uently i<i:iiore its movement iu 
such instances. 

What I wisli you to understand is that every jjarticle of matter 
in the universe fittracts (»very otluT particle. You attract the sun, 
the stars, the moon: and thev in turn attract vou and one another. 
Thus all are l>ound together in one <^reat whole which w^e call the 
Universe. Just as Wi* found gravity acting uixjii ev(^ry sort of 
l>ody on tin* Earth's surface, no matter what its composition, so we 
find this new forci* acting \\i)on every sort of body. Gravity is only 
one form of this new and universal forct* whose name even is simi- 
hir — gravit(tti()n (teacher writes). Gravitation differs from gravity 
oidy in its universality. It is gravitation that holds our Earth in 
its place; that keeps all of the plane^ts in their i^ro^^er orbits; holds 
in the heavens the fixed stars or suns, of which our sun is one; and 
prevents our moon and the moons of other planets from sailing off 
into space. See note p. ^2 of Steele, for an illustration of the action 
of gravitation. 

Whatever hai)j)ens to (me atom of this great universe affects 
all. No matter how insignificant a thing may seem, it, too, is a 
part of GckI's great plan and should be so regarded l)y us who, of 
all His crefitures, are given the power to think and reason, and par- 
tially understand the mvsteries of the world about us. 

Association and Comparison: 

1. Compare (jraviiij and (/raritdlioit. 

(a) As to spelling. 
(/>) As to meaning, 
(c) As to action. 

2. Associate the words union, unite, universe, and universdl. 

3. Illustrate* th(* action of gravitation by ref(»rence to cables, 
wires, and ropes. 

4. How do gravity and gravitation differ from the other forces 
studied? (More universal; less specific; more easily overcome in 
8i)ecial instances, yet never really ceasing to act; etc.) 

Generalization : 

Gravitation is the universal attraction, holding our Earth, as 
well as other heavenly bodies, in place. 
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Application : 

Found in childrcirs ability to comprehend the 

NEBULAR HYPOTHESIS 

LESSON VII 

As any good Astronomy or even Encyclopedia will give the teacher the theory 
which Laplace and his followers advanced, it is here only outlined. The teacher will 
tell the story, making plain the fact of its being only theory, altho so long accepted 
that we begin to count it fact. Illumine the tale with as many illustrations and com- 
parisons found in dail3* life as possible. 

Outline: 

1. Universe of tjaseous matter highly hi^ated. 
(I. Heat has ovc^rcome <^ravitation. 

b. Constant motion of thes(* ii:ases. 

2. Mass Lrra(hiallv eools l)v radiation. 

i]. (xravitation rej^ains power and some necessarily stronger 
jjartic'les of matter ext^t intlnenee on weaker i)ortions. 

4. Grradual growth of tliese centers as more of the matter 
cools. We will follow oiu* of these centers. 

o. The continual movement, «^rowin^ rotary, as each particle 
tries to rcNich the center of attraction. Spli(»rical form generated. 
Compare with some games children play; with whirl-ixx>ls, whirl- 
winds, etc. 

i). Motion l)ecomes mon* and more acceleratiHl. Centrifugal 
forcc^ l)(»gins to overcome gravitation. 

7. Kings thrown off. 

8. These rin^s drop behind, being further from center of 
attraction. (.Tradiially they break up, as children have seen rings 
of smoke from a steam-engine bn^nk up. 

1). The l)roken uj) rings l)egin to form into s^Jieres (planets) 
still following the parent sphere (sun). 

10. Each gaseous ])lanet in the sanu^ manner throws ofiF one 
or more rings whicli form smaller spheres (calltM;! moons) and 
follow their respective planets. Digress here to tell how some 
plan(4s have sev(»ral nuxms and how al)out Saturn some rings may 
still b(* seen, "left untinished," Mitchell says, "to show us how the 
world was made." 

11. After the original center has thrown otf many rings it, too, 
lx»gins to condt^nse. giving ])oth lu^at and light to all its *'ehildren." 

I'l. Each process may have re(piir(Kl thousands of years. 
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The teacher should follow the alx)ve with enough of the Earth's 
story to show the children how these gaseous bodies became the 
present planets. Taking the earth as the one most interesting to 
us, let us see how it assumed its present form. 

1. Vapors of iron, zinc, lead, etc., etc., gradually cool to liquid 
state. 

2. On this liquid sphere a crust tegins to form, keeping the 
interior warm, but gradually radiating more and more heat. (Have 
you ever tested molasses candy put out to cool? Comjmre.) We 
have every reason to think the interior of our Earth still in a very 
heated state. (Enlarge upon this, if desirable). 

3. As the crust grows thicker and cooler, it becomes firmer. 
The interior, however, still cooling, contracts more and more. 
Gravitation (or gravity, since we are now speaking of the Earth 
alone) draws the crust towards the center, but it, being too large, 
folds itself in ridges which we call mountains, 

3. Atmosphere alx)ut planet all hazy and heated. Full of 
floating particles, beginning to harden. Sun's light shut out by 
haze. 

4. Vaix)rs of water finally condense and great rains fall. Air 
cleared. Sun's light seen. 

5. Separation of land and water. Oceans and continents 
formed. 

6. Water assists in volcanic action. Land rises and sinks. 
Confines of land and water continually changing. 

7. Action of water begins to make soil. 

8. Vegetable life comes. 

9. Animal life comes, ending in 

10. Man's creation. 

See the Bible story and compare it step by step, remembering 
that in God's sight *'a thousand years are but as a day.'' 

Errata in March Bulletin. 

p. 36, last line: "d" should read 3, not being a sub-division under 2, as printed. 
P. 42, seventh line from bottom: Should read, "Adhesion, of which solution is one 
form," instead of the single word, "Solution." 



A WEEK IN THE MT. LASSEN AND CINDER CONE 
REGION OF NORTHERN CALIFORNIA 

BY ELMEK I. MILLEK, STATE NORMAL SCHOOL, CHICO, CAL. 

Lasstni Peak and the* volcanic rid^c of which it is a i)art fomi 
the connecting link ])etwc(Mi the Sierra Nevadas of Northern Cali- 
fornia, and the Coast Ranji:(^ and Cascades, and hel^) to separate the 
^reat interior basin from the head of the Sacramento valley. The 
highest point of the ridice is Mt. Lassen, a volcanic cone some 
1().4»)7 feet hi^h, located in the geo<j:raphical cent(T of a volcanic 
region of nearly 12.()(K) scpiare miles in area. It overlooks every 
other elevation in Northern (California save Mt. Shasta, also vol- 
canic, which is ov(»r 14,()(K) f(»et hi<jjh and some distance to the 
northwest. Tln^ Lassen region is a pfirt of the great lava field of 
the Northwest, which covers al)o\it 2(K),()()() scpiare miles. The 
nnnd)er of vents in tlu^ vicinity of ^It. Lassen has ])een given by 
Diller as over 120: some of them are a mile in diameter. The 
whole elevation hen^ is formed by the piling up of emitted material. 
The great majority of the peaks still show a distinct crater-like 
summit. The latest of the cones to 1)(» formed and also the most 
X^erfect is C^inder Cone. It is about ten miles northeast of Mt. 
Lassen and fourteen miles from Drake's Hot Spring Valley. 

No description I can write or that I have rt^ad can give a p(.*r- 
fect idea of this region. It must be seen to be fully understood. 
Yet, as the region is somewhat dithcult of access and few have 
opix)rtunity to visit it, a brief description, tho it be imperfect, 
mav be of interest. 

ft' 

Cinder Cone is remarkable for its regularity and i^erfectly coni- 
cal form. Only in tin* east and southc^ast is this regularity broken. 
It has a slope of from iJO^ to 'M^ and is composed of the loosest 
fragments, from the size* of a ptni to scleral inches in diameter, in 
many jilaces giving the imi^ression of fin immense pile of cinders 
thrown'out of a railway locomotive. Its height is 040 feet from the 
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lowest point of the base, tho it has an elevation of 6,906 feet above 
sea level. Its average diameter is 2,000 feet at the base and 750 
at the top; thus a regular frustum of a cone is formed. The crater 
is a regular inverted cone 240 feet deep and has an inner and outer 
rim. The cinders are of such a character as to preclude the ix)ssi- 
bility of plant life in any great amount. In fact, there seem to be 
only a few isolated plants (eriogonum) in or near the crater. 

It was said al)ove that the regularity of the crater was broken 
on the east and southeast. On the east side a ridge juts out and 
seems to have been a part of a very early lava flow: on its surface 
are a few stunted pines. On the southeast side there is a deep 
trough leading out from the Imse of the cone to the lava field. It 
is here that Diller says the lava stream whic^h formed the lava field 
broke out thru the cone. From this it would follow that the cone 
had been formed at an earlier eruption than the lava. The nature 
of the materials shows the earlier eruption which formed the cone, 
to have been explosive, and tlu* latter, which formtnl the lava field, 
quiescent. There an^ i^ersons who think that Diller is wrong and 
thjit the lava eruption occurred before the cone was formed. To 
me, a layman, tlu^ conclusion of Diller seems to l)e justified by the 
surroundings. Those, who object to this theory, say the force nec- 
essary to push the lava out thru the side of the cone, would have been 
so great as to entirely disrupt the cone. That the force required 
was enormous, it onlv needs a look at the field to know: yet, it does 
not follow that the entire coiu* would have been destroved. There 
are numerous instances of eruptions from the sides of volcanic 
cones which left the cone its(4f intact. Dr. Harkness of the Cali- 
fornia Academy of Sciences, (Proc. V, 408) says, the lava field was 
formed by upheaved in jDlace and did not come out of the side of the 
cone. Diller shows that the line of movement can be distinctly 
traced in the lava to-day and that it has proceeded from the south- 
east side of the cone. 

The lava field ends in an abrupt, almost perj)endicular wall, in 
most places from 75 to 125 feet high. The surface is extremely 
rough and the rocks are very angular and jagged. The rock is of 
various colors; from very dark brown, almost black, to red. The 
north end of the flow reaches Lake Bidwell (named in honor of 
Mrs. Annie K. Bidwell, wife of Gen. John Bidwell, one of the early 
explorers of the region.) A part of the former bed of this lake was 
covered l^y the lava. To the southeast the lava, by forming a dam 
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across the stream which formerly emptiinl into Lake Bidwell, has 
made a new lake known as Snaj^: Lake. Once this hitti^rlake had in it 
many old trnnks of tret»s, so In^fore th(» eruption of the lava, it must 
have been a piece of wooded hind. Only a few of these snags now 
remain. Sna^ Lake has no visible outlet, but doubtless the water 
follows, more slowly than of old, its old channel either luider the 
lava or thru it. 

In a n»cent letter from Mrs. A. K. Bidwell, she savs that her 
husband, the late General John Bidw(41, and several guests visitiKl 
Cinder Cone, on solicitation of <i Mr. Hank Landt, a trapper, in June, 
187.*^. Ctcii. Bidwell knew Mr. Landt well and considered him very 
reliable and truthful. Landt persuaded the party to make the trip 
from Big Meadows to Cinder Cbne with himself and an Indian guide. 
Gen. Bidwell was assure<l by Mr. Landt that no white person save 
himself had befori' visiter! the region. The country was very wild 
and the Indians hostil(\ At the tiuu* of their visit there were many 
dead trees standing in Snag Lak(\ Mr. Landt declared the trees 
were alive when he had sei'n them last some winters Ix^fore. He 
said a grc^at noise had been heard in the region fiftc^en years l)efore 
the time al)ove mentioned, and that when he saw the cone, the lava 
fi(4d and the green trees in the lake, h(* concluded the noise had 
been connected with the eruption. If so, the eruption must have 
occurred about LS5H. Mr. Landt also declan^d the lake was not 
tlnn'e wIkmi he tirst visited the place. Gen. Bidwell, himself, 
thought the tn^es could not have bec^n in the water toexcetMl fifteen 
years. Whi'ii GeniTal and Mrs. Bidwell made a second visit in 
1S77, John Muir accompanied them. The trees had then disap- 
peared from thi^ lake, save under the (Hlg(* of the lava dam where a 
few still protruded from the rocks. 

In all dinn'tions from the cone* for al)out eight miles extends 
the ash field. This field is composed of volcanic sand or ash thrown 
out of the cone in the eruption and scattt^red over the land without 
being greatly influenced by the wind for it is tolerably regularly 
distributed, tho of course the fiiuT particl(»s the winds carried to the 
greater (Hstanc(\ Near the com* the ash field is several feet in 
dei^th. Our guide said seven or eight, but as Diller found it to be 
nearly seven feet on an average at a distance of one-fourth mile 
from the cone, and since it diminishes in depth very rapidly as it 
recedes from the base, it seems certain the depth at the l^ase of the 
cone is much more than seven or eight fe(4. It rapidly decreases 
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until some eight miles away it almost disappinirs. This ash is very 
loose and like the cone itself makes walking very fatiguing. There 
is no evidence of volcanic dust; when the sand or ash disappears 
all evidence disappears. Most of this region immediately around 
the cone is entirely barren, tho it was covered with large forest 
trees l)efore the eruption. Many old, charreil stumps and trunks 
still remain. On some parts of the ash field, even tolerably near 
the cone, there are some pine trees of considerable size, apparently 
grown since the region cooled off after the eruption. A large area 
of the most distant parts of the ash field is covered with forest. 

The (question now comes how long ago did the last erui^tion 
take phice. It is impossible to tell; but while the whole country 
bears evidence of newness, it seems likely we will have to give up 
th(» notion that there has been an eruption within the past half 
century. Diller thinks the cone to he not less than 200 and the lava 
field not less than 100 years old. The argument that Snag lake 
could not have been formed more than fifty years ago, because at a 
much latiT time than that tlui trees or snags standing in the water 
were well presen'ed is not at all conclusive. For it is known that 
such snags may stand in water for a very long time. Moreover the 
trees may not have been in water all the time since the eruption. 
Again new areas of land with living tn^es on them may have from 
time to time been submerged, thus adding new snags. For instance, 
there are islands in the lake on which living trees now stand. A 
slight rise in the lake which occurs nearly every spring would bring 
some of these trees into the water for a short time but not a long 
enough time to kill them. If this rise of lake level wen^ to l)e per- 
manent, it would cause snags of recent tn»es to appear standing in 
the water. Again, the outlet of the lake may have been clogged by 
various methods long after the lava had ceased to fiow, and thus, 
the lake level rising, the water would have covered land over which 
it had not previously extended and on which were living trees. 

The apparent newness as indicated by the smoothness of the 
cone, the absence of erosion and the character of the sand, may l)e 
deceiving, for on seeing some wagon and horse tracks in the sand 
and remarking that they looked as if they might have been there but 
a few weeks or months at most, our party was informed that they were 
made by surveyors six years ago. From this it is evident the sand 
does not shift about much ; hence the apix^arance of newness does 
not prove conclusively that it is new. Dr. Harkness in the article 
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above refi^rred to and which is quoted approvingly by Captain C. 
E. Dutton* of the Geological Survey, puts the eruption in January, 
1850. Dr. Harkness bases his belief, chiefly, on the statements of 
several persons living in the Northern Sacramento Valley and at 
Angels Camp, who rei)ort(Kl having seen great lights in the direc- 
tion of Cinder Cone at this time, and, on the rejwrts of prospectors 
who claimed to have b(*en in the region and to have seen the hot 
lava. All these statements are vouched for as being reliable. I am 
willing to confess to having att?iched much credence to these evi- 
dences until the past spring and summer, when not only newspapers 
but seemingly niliable i)ersons, reix)rted renewed volcjmic activity 
in the region of Mt. Lassen. It was reportt^l that ^'smoke" and 
vapor w^ere seen rising from the summit of the mountain, that one 
day the summit was heavily covered with snow and the next was 
entirely bare, the snow having disappeared as tho brought in con- 
tact with a hmI hot furnace. (The snow was still there, however, 
wlu*n w(* visited the summit July 4, 1900.) Again, men reputed to 
be reliable*. n4ated that heavy, rumbling sounds had been distinctly 
heard at a considcTabh* distance in the valleys below. So two men 
went into the region on snow shoes to s(»e what was taking i)lace. 
They found absohitely no evidence of unusual volcanic disturl>ance. 
Everything was nmch as it had been for years. When the snow 
had disappeared from the low(»r lands and the summer residents 
had entered the country they found the region as jx^aceful and un- 
disturlR'd as b(»fore. 

What was it that gav(» rise to the rumors of activity? Waa 
there a genuine (listurl)ance in the Mt.? Did some one start the 
story as a joke to see how many people would believe it, or was it 
hallucination or wlifit? I do not pret(Mid to answer. Neither do I 
wish to say that Dr. Harkness' (evidence was of the same character; 
but I do say that evidence from jxTsons the most trustworthy in 
ordinary life, needs to be taken with caution, where scientific 
accuracy of observation is rLHiuinnl. Diller claims that some of the 
pines growing in the volcanic sand, thrown out when the cone was 
formed, are 200 years old as marked by rings of growth. 

For the reasons alx)ve stated therefore the writer of this paper 
has come more and more to believe Diller right in putting the time 
of the latest eruption at much more than fifty years ago. In fact, it 
seems not unreasonable to suppose that the last eruption was not 
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far from a century ago. And yet, even this may mean that the 
volcfuio is only donnant and not entirely extinct. 

There are no longer any signs of volcanic action in either Cin- 
der Cone or Mt. Lassen proper. Biit there are abundant signs in 
the region of Drake's Hot Springs which, as has already been said, 
are fourteen miles from Cinder Cone and ten from Lassen. Here 
are hot springs, geysers, a l)oiling lake (Tartarus) and mud vol- 
canoes of a mild type. Drake's Hot Spiring valley presents several 
curious phenomena. It is several miles in length but companitively 
narrow. Thru it flows a cold trout stream, on one side of which 
are springs of varying degrees of coldness, ranging from ordinary 
spring water to strong soda; on the other side within a few yards 
of one another are cold springs and springs so hot you cannot with 
safety put your finger in the water. Mr. Drake built a bath-house 
there and got his supply of hot wat^^r from one of these si^rings. 

Up near the head of this valley is what is called the Devil's 
Kitchen. It seems well named, for it is a region of several acres 
of boiling, hissing, steaming, sulphur smelling springs, steam jets, 
and mud volcanoes. Parts of this areft have ceased to show much 
activity and the most viohnit jxirtions are fi round the sides of the 
dejjression which is surroundc^d on all sides by high bluffs. Much 
of the area is covered with mud, at some time thrown out by the 
springs, and now dritnl on top. This is, in fact, a dangerous i)lace, 
for it bears all the aj^pearance of being solid, yet being undermined 
by hot mud and water may break thru with the weight of a i)erson. 
Several persons have been badly scalded in this way. The crust of 
dried mud is pierced by a great many vents for the escape of steam 
and other gases. Thru some of them steam only escapes; thru 
others lx)th steam and water are ejected, tho there is nothing like 
a true geyser in the Devil's Kitchen; thru still others lx>iling hot 
mud either flows out as it is forced up by the steam from below, or 
is thrown out in small quantities by the eruptive force of the steam. 
The whole region bears evidence of having been much more active 
in the past than at present. There seems to be no doubt that the 
interior heat which is responsible for these hot springs is gradually 
but surely dying out. The conditions seem to point to these 
springs as the few remaining active evidences of the former intense 
heat of the whole region. 

Somewhat downstream from the Devil's Kitchen and about 
one and one-half miles from the trout stream is Lake Tartarus or 
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Boiling lake. It is on the side of a ridge and is a deep hole of 
four or five acres area, around which are boiling springs and small 
mud volcanoes. Here and there thruout its area are places where 
the mud and water boil up and give a i^eculiar appearance to the 
lake. Sulphur finnes are strong here also. The lake has an outlet 
for high water. When dry in the summer its Ix^l is very white due 
to the sulphur mud stirreil up in the lake. 

On the opposite side of the same ridge on which Boiling lake 
is situated, is what is know as the "Geyser.'* It is now only a vig- 
orous boiling sirring and seems to show no sign of a true geyser 
formation. The silicon deposits, nec(»ssary in the true geyser, are 
absent; there sei'ms to be no tube built up, and there is no inter- 
mittent action. At th(» time of our visit the water was boiling up 
five or six inches and was n^gular in its action. Dr. Harkness says 
in 1874 it threw water to a height of ten feet, and that it was 
reported to have reached, at an earlier time, twenty or twenty-five 
feet. Hi? does not say, however, that it was true geyser action. 
Some* miles to tlu» westward from Lake Tartarus are other hot 
springs, wliich like those in Hot 8i)ring valley seem to 1x3 losing in 
intcnsitv of heat. 

These evidences of heat are all fit some distance from the base 
of Alt. Lassen and indicate that the source of the heat is at a con- 
siderable depth. The surface of Mt. Lassen itself shows that the 
volcano has not been active for a very long time. At least it has been 
inactive long (*nougli for glaciers to form on its sides and do much 
work of erosion. There an? many other evidences, such as planed 
bed-rock and great depressions gouged out by the ice as it moved 
down th(^ mountain. On the northeast slope of the mount^iin and 
to a less extent on the cnist, ithere are mass(»s of perj^etual snow 
almost reaching the form of true glaciers. These mayor may not 
be the renniants of the ghiciers that were so vigorously at work in 
earlier times. 



A GREAT LAVA-FLOOD 

BY JACQUES W. REDWAY, F. R. G. S. 

The modern concept of a volcano, even among geologists, is apt 
to be somewhat short-sight eel and misleading. Almost always the 
student is confronted with the assertion that a volcano is a moun- 
tain, etc. As a matter of fact, the essential feature of the volcano 
is just the opix)site; it is a hole and not a hill. Careful, scholarly, 
and conscientious as Professor Prestwich is, he emphasizes and 
defines but one feature in the morphology of volcanoes, namely, 
the cinder-cone; the lava-dome and the lava -sheet are scarcely men- 
tioned in connection with vulcanology. In American text-lxx)k8 
the subject is treated with equal brevity: only one author, Doctor 
Joseph Le Conte, recognizes the many-sidedness of vulcanism. In 
a very brief chapter in his text-book on geology, and in one or two 
professional i3ai)ers. Doctor Le Ck)nt(» has probably said alx)ut as 
much on the subject as any other American authority. 

It is not the intent of this brief article to discuss the morphol- 
ogy of volcanoes further than to say that three tyj)es of overflow 
may be recognized— the lava -dome, the cinder-cone, and the dyke 
with its consequent sheet. Th(*se types should l>e recognized, not 
because of any peculiarities of outline or contour, but because the 
products of eruption are markeil by distinct characteristics, both 
chemical and physical. Thus lava eruptions from chimneys or 
vents, in the absence of steam or other gases, commonly build up 
domes — of which the Hawaiian volcanoes are a tyi^e. Eruptions in 
which steam, water, and non-aqueous gases are present are com- 
monly marked by cinder-cones. Such eruptions are commonly 
explosive and may be designated as Vesuvian in type. Fissure 
eruptions are characterized by highly liquid lavas that in several 
instances have flooded vast areas; in others, a dyke, exposed by 
circumdenudation marks the site of an eruption. A modified form 
of the dyke ixjssessing j^eculiar interest has V)een found by Mr. Gt, 
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K. Gilbert, in the western hiii^hlands of the United States, namely, 
the laecolites of the Henry mountains. These are nothing more 
nor less than volcanic blisters: the lava, instead of being forctKi 
to the surface, intruded itself lu^tween adjacent horizontal strata 
in the form of lenticular masses, lifting the overlying strata and 
leaving dome-shaped hills as a result. 

There is a tendency among both geologists and geographers to 
look upon crater-eruptions as the type of vulcanism in all ages. 
This inference, however, is more than misleading: it is a serious 
error. In the more recent geological history of the United States, 
crater-eruptions as a rule have occurred only since later Tertiary 
times; i)rior to that, fissure-eruptions were the prevalent form. In 
very early times, however, there are evidences of crater-eruptions; 
and not a few old cones, buried l)eneath a de'bris of later deposits, 
have been subs(Mjuently exposed. The researches of Doctor Cal- 
laway in Shropshire have thrown much light on the ancient vol- 
canoes of England: and at least a score of cones and domes have 
bet^n disco v(uvd in the eastern United States. In a few instances — 
Mount Holyoke in Massachusetts, for example— the circumjacent 
material has been so extensively removed that a i)eak of consider- 
able proportions remains. 

The dykes and lava slu^ets resulting from the fissure-eruptions 
that occurrcnl during Triassic and Jurassic times are so remarkable 
tlifit they deserve to give a distinctive name to those periods. One 
of these, the famous Palisades of the Hudson river, is a dyke alK)ut 
a mile wide and forty mih^s long. It is important mainly as an 
obstacle to comnuTce: most of the railways approaching New York 
citv reach tht^ west bank of Hudscm river bv means of tunnels* 
Topographically, this dyke is a curiosity; it is a gigantic turn-pike 
or seawall traversing longitudinally a largt* arm of the sea, sepa- 
rating the latter into two bavs. 

But by far the most extraordinary fissure-(»ruption recorded in 
geologic history occurreil in the western highlands of the United 
St^ites during latcT Tertiary times. This out|X)ur of lava began in 
the Sierra Nevada rangt* somewhi^re near th(^ 37th parallel. It 
originated not in oni* but in several tissun^s. The various lava- 
streams fiowcnl northward in a roughly parallel direction, united in 
northern California in a single stream, and gradually formed a lake 
that covered the larger part of Oregon find Washington and a con- 
siderabU* area of Lhiho. The northern edge of this irresistible 
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flood extended nearly one hundred miles into British Columbia. For 
a time the channels of Columbia and Snake rivers were completely 
obliterated, and the waters of both were dammed in various places. 
It is by no means probable that these streams have recovered their 
original channels, but in a few places, however, it is quite certain 
that they have. The '•Cascades" of the Columbia, and the ^'Dalles," 
as well, are nothing more nor less than tongues of lava that flowed 
across the stream. It is my own belief that these obstructions 
occurred at different, tho not at greatly distant times. Other 
geographers have expressed a contrary oi^inion, however, and per- 
haps the weight of authority is against mine. 

The thickness of the lava-sheet of course varies greatly. The 
thinner crusts were doubtless soon destroyed but in many places 
isolated mesas occur, the lower caps of which are not more than 
twenty or thirty feet thick. The bold escarpments that form the 
rims of Crooked River canon are perhaps two hundred feet. In 
various other places it is nearer five hundred feet. The vast plateau 
forming the ''Plains of the Columbia'' is a lake of lava and is of 
unknown depth. At the place where the Columbia river has cut 
its channel thru the lava, the latter is about three tliousand feet in 
thickness! There is every reason to believe — in fact, it is quite 
certain — that the maximum thickness of the lake of lava, in places, 
is much greater. The streams that fed it, however, were compara- 
tively shallow. 

Tlie surface of the lava streams was in each case more or less 
uneven; that of th(» Inke was comparatively level. The flow, more- 
over, was marked not only by irregularity, but by numerous inter- 
ruptions. Thus the (!nnon of Deschutes river is l)ordered here 
and there by bold walls more than two tliousand feet high. In one 
place Doctor Le Conte counted thirty sheets successively imposed. 
A careful inspection and study of this same wall a few years 
previous to Doctor Le Conte*s visit convinces me that he has under- 
estimated rather than exaggerated the number. It is not nec^essary, 
however, to claim that these separate sheets were deposited at 
greatly distant intervals. Anyone who has observed the deport- 
ment of Hawaiian lavas— choosing their channels along the line of 
least resistance, building them higher than the surrounding surface, 
and then discarding them to make new on(»s to the one side or the 
other— can readily understand that moderately liquid lavas which 
part with their heat readily coukl not In^iave in any other way. 
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Years a^o I endeavored to cross Crooked River cauou with two 
pack mul(»s and a riding animal. There was no j^eat diflBculty in 
getting down the east bank to the flooil-phiin of the stream. It 
was a very steep descent hirgely among small fragments of lava, but 
there were no real ol)stacles: in fact, the descent in some places was 
too easy and too rapid for comfort. I cami)ed by the river that 
night, and n(»xt morning began the ascent. By night I had got 
within two hundred fivt of tlu* top, but nothing short of a miracle 
apparently, would enable one to overcome the remaining distance. 
It was two hundred feet of vertical wall— the thickness of the upper 
sheet of hi va— that not even a rocky mountain sheep could have 
scaled. That night my animals had scant feed. The following 
day I started down stream, keeping near the foot of the cliff, in 
ho])es that I might find a lateral cailon. I found one that seemed 
to offer a way out but was compelled to give it up. Later in the day, 
I found another that seemed ev(^n more hoi)elessat first. In round- 
ing a viTy steep slope of the canon wall one of the pack mules lost her 
footing and rolled two thousand feet down into the river. Her jjack 
containcHl all my provisions and all my ammunition except three 
cartridges. Inside the lateral ravine, however, the chances looked 
better and by dint of tilling in a few places I succeeded in getting 
the remaining two animals to the top of the mesa. There was 
enough bunch grass for the animals, but there was nothing but a 
cold, suj)p(»rless camp for myself. The following morning I tried 
to shoot a ^'cottontail** rabbit, but the cartridge exploded in the 
breech of the rifle and put an end to any further attempts at hunt- 
ing and left uw the other alternative of living on wild currants for 
the iK^xt threi* davs. 

Th(» surface of this mesa was almost as level as a floor. The 
most remarkable feature about it was the fact that it was strewn 
with agates, most of which were "geodes." There were millions and 
millions of them: aiid I know of ]io way to account for their pres- 
ence in that particulnr locality. 

Another remarkabl(» feature of the hiva-covered region is the 
gi'c^at number of craters scattenxl over it. Rarely do these exceed 
four luindr(»d feet in diameter and the most of them are less than 
two hundred fe(*t across. As a rule the crater walls are nearly ver- 
tical; in some instanc(*s. however, the sides an* so irregular that a 
descent to the floor of the crater is not difhcult. I climbed to the 
l)ottom of one of these: all traces of vulcanism had disappeared and 
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there wjis not the slightest cvitleiice of rec*?nt iictioii. The most 
remnrkiiblc thing about it was n hiabb of ice on one side and some 
clusters of strawberries on the other; the time was August. 

Thest? crjiters, it should be oljserved, are not and were not cen- 
ters from which the floods of lava issued; on the contrary, they are 
nothing more than vesicles pnrnsitic upon the underlying lava. 
They were probably of no ^rreat duration, and many of them are 
wholly without cinder-cones. In themselves these craters possess 
no great interest; but the conditions of their origin point to an 
important fact, namely, that crnter-eruptions are sometimes the 
offspring of fissure -eruptions, no matter whether the latter are 
Intrusive or extrusive. 



Not the least interesting features of this and of similar erup- 
tions that were approximately contenjjxjraneous are the catastrophic 
results. The tlisplHcement of river-channels has already been men- 
tioned. Home have been forever obliterated: in a few instances, 
however, the old channels of streams now existint< have been dis- 
covertnl. One of these is shown in Figure 1. In this case, it is 
prol>ablo that two channels were formed in the place of the one 
oblitc^rated. The mesa in question is the Table mountain of 
Tuolumne county, California, made famous by Mr. Bret Harte, In 
the figure. A is the lava cap, tlie surface of the mesji; B is the old 
bed and gravel deiwsits made by the former river: and C, C. the 
present river l>eds with underlying gravels. The earlier river gravels 
were reiichwl by a tunnel and yielded an immense fortune in placer 
gold. 






Figure 2 sliows the manner in which the iirocess of disintegra- 
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tion is taking place along the edges of the lava sheet. In this fig- 
ure, .4 represents lava; B, volcanic ash; C, Tertiary strata: Z>, 
Cretaceous measures; and jB, the results of corrasion. The form 
shown is not an unconnnon one; and, at a distance, it makes a very 
impressive landscape. 

As might W surmised, buried forests are an interesting feature 
of the catastrophic results of the lava-flood. Just how much of the 

aren inundated was covered with 
forestry will never l^e known, 
])ut ma ny circumstances lead to 
the conclusion that a very large 
area was timlx^r covered. In 
one place where the Columbia 
river has cut its channel thru 
the lava sheet, a mass of buried 
forc»stry has l)een (»xix)sed and is 
now some feet alx)ve the waters 
l(n'el. Semi-charred trunks and 
roots in abundance are visible 
and in some localities constitute 
a jam tw(»lve or fifteen feet in 
thickness. Most of the trees 
engulftnl by tlu* lava-flood are conifers, and, as a rule, the wood is 
in a fair state of pres(*rvation. Buried timb(»r drifts are no unusual 
thing in tliis region, however, and they are by no means contem- 
poran(H)us. At the Robinson mine, near Placerville, California, 
two such drifts were encountered, one many feet below the other. 
In on<* the timber was petrified; in the other, it was in its natural 
condition. Both drifts were situated in the auriferous gravels. 
Mr. Diller of tlie United States Geological Survey has described a 
comparatively recent eruption that occurred near Lassen Peak less 
than two hundred yefirs ago. The ejccid from a small cinder-cone 
fill(Ml a valley, damnicMl a river, and pooled its waters, thereby mak- 
ing Snag lake. Theerui)tive niatt(^r was most likely a volamic "ash" 
which hardened into a rather friable **c(mient;*'' it covers the valley 
in the form of a thin sheet. In places the charred trunks and 
stumps of an earlier forest protrude thru tlie volcanic matter and 
are still in a fair state of preservation. Tlie accompanying figure 
(l^. S. Geological Survey — Diller) shows the relations of an old 
forest to the new forest. 1 is the original soil; 2, volcanic ashes; 
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3, a tree of the former forest killed by the shower of volcanic ashes 
about two hundred years ago: 4, a pit formed by the decay of an 
old stump; and 5, a tree of the present forest. The volcanic ejecta 
readily disintegrate, forming an excellent soil; and a vigorous growth 
of young forestry is establishing itself on the top of the volcanic 
detritus. It is a cpieer circumstance but the country is brim full of 
just such curiosities. 



THE INFLUENCE OF UNDERLYING ROCKS ON THE 
CHARACTER OF THE VEGETATION 

BY HENRY C. COWLES, THE UNIVERSITY OF CHICAGO 



INTRODUCTION: THE CHEMISTRY AND PHYSICS OF SOILS 

It is a inath^r of common observation that different soils have 
different i)lants. Everyone ex^^ects to see a change in the natural 
forest covering, as he passes from one soil to another. For example 
in many parts of the United States pines and oaks are found in 
sandy soil, while maples and beeches are found on the clay. So 
true is this that in many places a binFs-eye view of the forest is 
sufficient to indicate the nature of the soil. One may go even 
farther; in many placets it is i)ossibl(^ to tell the nature of the rock 
by means of the trees that grow above it. This implies, of course, 
that the residual soil which arises thru rock decay varies with 
the character of the rock from which it comes. 

So interesting is the subject just mentioneil that it is well to 
cite examples. East of Port Jervis, N. Y., the Erie railway crosses 
Kittatinny or Shawangunk mountain. A faidt line causes the 
Hudson river slates (Ordovician) of the east side to abut upon the 
Oneida conglomerates and red Medina sanilstones (Silurian) of the 
w^est side. A traveler passes suddenly from the rich farm lands 
overlying the Hudson river slates to tlit» l^arren and rocky slopes 
of the red sandstones. The slates erode readily, giving a rich soil, 
while the reverse is true of the sandstone. Along the Louisville and 
Nashville railway near Lebanon, Ky., there is a striking difference 



164 BOCKS AND VEGETATION 

shown between the fertile lands of the blue grass region toward the 
northeast and the hilly and rocky districts toward the southwest 
along Muldraugh's hill. The railway runs for miles at the base 
of this hill, and one can scarcely imagine a greater difference than 
that which is presented from the car windows on the two sides of 
the train. These vegetation differences are associated with rock 
differences analogous to those noted in connection with Kitt^tinny 
mountain. Many similar instances in Europe have long been 
famous; for example in the Kyffhftuser moiuitains the Rothliegende 
(Lower Permian) strata are overlain by sparse heath floras while 
the Zechstein (Upi^er Permian) is overlain by beech forests. Of 
course differences of this character to be significant must be in 
regions where the soil is derived from the underlying rocks. In 
the glaciated districts of the northern states the soil has commonly 
been dei30sited thru the action of ice or water, and it is only 
where there are rock outcroi)s that the influence of the rock on plant 
life c<in be studitni. In the southern AUeghanies, however, and in 
most unglaciated upland the rock is directly responsible for the 
overlying soil and hence for its vegetation. 

Many years ago Sadebeck performed an interesting series of 
experiments ui3on some plants whose natural habitats are very lim- 
ited. The European Asplenium Serpentini and A, adulter inum^ 
grow normally on serpentine rocks. When grown for six genera- 
tions in soil devoid of seri^entine elements, especially magnesian 
silicates, these **si)ecies'" changed respectively into Asplenmm 
Adiantum nigrum and A. lu'ride, common ferns of wider life range. 
Hence it is likely that the species first mentioned were derived from 
those last named and acquired their so-called specific characters 
from growing on serpentine rocks. In a similar way it is likely 
that the European zinc violet, Viola calaminarku is but a special 
form of the common Viola lutea. Kerner has listed a large number 
of closely related parallel species, one growing on the calcareous Alps, 
the other of the pair growing on the siliceous Alps. He found that 
the forms of calcareous rocks differed from those of the siliceous 
rocks somewhat uniformly, having a greater development of hairs 
or glaucous coats, more divided leaves and larger corollas. Thus 
it may be concluded that rocks not oidy differ as to the character 
of their vegetation, but that new **six»cies'' are developed in various 
rock habitats. 

For more than half a century plant geographers have debated 
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as to the cause of the phenomena noted in the preceding paragraphs. 
Some have maintained that the facts are to be explained by the 
chemical nature of the soil. Others have argued for a physical 
explanation. It may be well to outline in brief something as to 
the history of this prolonged discussion. More detailed treatments 
of this subject may l)e found in the plant geographies of Warming 
or Schimper. (Tne of the first sponsors for the chemical theory was 
the famous German lx)tanist, Unger, who published as long ago as 
1836 a paper on soil influences which must forever remain as a 
classic. Indeed this pap(T may be regarded as one of the first out- 
looks into the field which is now known as plant ecology, that 
phase of botany which deals with plants in relation to their sur- 
roundings. Uiiger called attention to the dift^rences between the 
plants of siliceous and calcareous soils. He explained this phenom- 
enon by supposing that plants had different chemical relations with 
soil elements; what is a foodstuff for one plant is a ixjison for 
another. Hence the absence* of certain species from certain soils 
is to be explained by the absence of necessary food materials in 
that soil or else l)y the presence of deleterious substances. Of 
course a large numl)er of species were found to l)e indifferent. 

In contrast to the alx)ve theory, wliich has had a wide acc(»pt- 
ance esjx^cially among the French botanists, there is the physical 
theory for which Thurmann contended as long ago as 1849. Thur- 
mann and others who have espoused his views have regarded soil 
structure as more important than soil chemistry, and especially 
since it is the physical structure of the soil which in large meas- 
ure determines the water and heat relations. Thurmann divided 
rocks into eugeogenous, which weather easily, and dysgeogenous, 
which weather with difficulty. The first class gives rise to a fine 
or pelogenous soil, the second class to a coarse or psammogenous 
soil. The fine soils hold water well and support a luxuriant vege- 
tation, whereas coarse soils are dry and the vegetation is des- 
ert-like. 

Ever since the days of Unger and Thunnann the conflict 
between the chemical and physical schools has waxed severe, tho 
in recent years the subject has been debated with less ardor than 
of old. The chemical theory seems to be favored by the phenomena 
e^vhibited by the salt plants or halophytes, since regardless of other 
c(!)nditions it is found that but few sjjecies can grow in salty soils, and 
it is noticed that these few species resemble desert jjlants in structure, 
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whether water is abundant or not. The influence of calcareous 
soils is less marked, and yet the European l)otanists have listed a 
number of species that are said to avoid such soils, e. g. lichens, 
heather, chestnuts, etc. Fertilizers have marked effects, as is well 
known, nitrates favoring some plants, potassium salts others, phos- 
phates still others. One of the most marked instances of the 
chemical effects of soils is seen in humus plants; nearly all com- 
mon plants grow much better in a rich humus soil than in other 
conditions, because of the plentiful supply of foodstuffs. The 
physical theory is favored, as Warming has so ably shown, by the 
influence of soil wat^r. Most of the fine gradations l>etween plant 
societies, he thinks are due to fine gradations in the supply of mois- 
ture. In the successive zones about a ix)nd, each zone has a change 
in the plant sj^ecies following a change in the water content of the 
soil. The transformations that come when a dry area is irrigated 
are well known and this phenomenon furnishes a striking argu- 
ment in favor of the physical theory. For example a dry, sandy 
area properly irrigated can be made to 8upix)rt the same plants as 
a day area without much irrigation. Warming in summing uj) the 
results of the conflict in 1895 concluded that there was truth in 
both theories, but that the physical theory was quantitatively more 
important, and especially l>ecause of its influence on the water 
relation of the soil. As a consequence Warming has given out an 
essentially physical classification of plant societies, dividing them 
into three main groups: hydroi)hytes or water plants, xerophytes 
or plants of dry soil, and mesophytes or plants of intermediate 
water relations. In a fourth class, halophytes or salt plants, he 
recognizes the dominance of chemical influences. 

In the later yeiirs, as noted above, the discussion of physical 
and chemical theories has l)ecome less and less acrimonious. This 
is doubtless due, among other things, to a growing appreciation of 
the fact that the line between chemical and physical influences 
cannot l)e sharply drawn. Nearly all of the study on soil influences 
has assumed either a physical or chemical influence where it has 
not l)een experimentally proven. The halophytes form an excel- 
lent case in point; altho salt plants have been all but universally 
instanced as illustrations of the influence of chemical factors, it 
may yet be proven that it is a physical rather than a chemical 
property of the salts which is detrimental to the activity of so 
many plants. Indeed it is suggested by recent studies that the 
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osmotic i^roperties of the soil solutions may be found to l>e the 
chief cause of halophytic structures. This subject has been but 
slightly investigated, and all that can he said at present is that the 
halophytes as a chemical class must be distinctly challenged. 
Vallot and Schimi)er show that ch emica l and physical properties 
arejnutually related to one another, and that a change in the one 
is accompanied by a change in the other, and that one cannot say 
offhand which factor dominates. 

Another reason for less acrimonious debate now than formerly 
is the growing recognition of the fact that the contrasts between 
the floras of different soils have been largely overdrawn. In other 
words the problem is not so much to explain contrasts l)etween 
calcareous and siliceous or between pelqgenous and psammogenous 
soils as to explain resemblances. The very groundwork of the 
debate, then, has teen or is being removed. Some lines of thought 
that were neglected by the earlier workers will now lye recounted. 

Blytt, DeCandolle and other students long ago called attention 
to the fact that close observation for many years in a region rich 
in various rock types would result in eliminating most of the 
so-called siliceous and calcareous iJants, andthat most plants would 
b^ found on most soils. Even in the few exceptions to this rule a 
study conducted over the entire area occupied by a species would 
show that it grows naturally in most soils. As an instance of this 
there may be cited the European beech, which is reported to be a 
siliceous plant in southern Europe and a calcareous plant in Den- 
mark. Indeed, Blytt observes that a number of siliceous plants 
have their northernmost limit in Norway on calcareous soils. 

A second neglected factor was mentioned by Nageli in 1872, 
viz., the struggle for existence. It was his belief that the severe 
competition for place was the chief cause of the so-called preference 
of a particular i^lant for any special soil. If a pine grows naturally 
in the sand and a beech in the clay it is not to be inferred without 
experiment that either tree could not grow successfully in the other 
soil. As practical gardeners well know, there are plants that grow 
well in some soils and grow ]X)orly in others; yet the fact that plants 
from all soils and many climates grow and thrive side by side in 
identical soil in botanical gardens shows that there are more plants 
indifferent as to soil than there are plants that require any particu- 
lar soil. In nature these plants do not grow side by side because 
in the natural struggle for existence some survive while others per- 
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ish. It is even true that many plants ^row best in soils in which 
they are rarely found in nature— this is notoriously true of many 
of the weeds growing in the hard soil of roadsides. The common 
doorweed (Po/?/(70HU7w nciciilare) ^tows everywhere in hard soil, 
yet it grows much better in rich garden soil; it Js all but confined 
to roadsides and dooryards, because the better conditions elsewhere 
are i^re-empted by other plants. We may say then that while most 
plants appear to l)e obligate, they are in reality facultative, so far 
as soil is concerned. 

A third factor which has often been neglected is tht* relation 
between the rock and tlu» soil which comes from it. It is often 
assumed that a calcareous rock gives rise to a calcareous soil, just 
as a siliceous rock gives rise to a siliceous soil. As a matter of 
fact, practically all rocks givt^ rise to siliceous soils. This would 
l)e exix^cted of granites, sandstones or shales, but it is tnpially true 
of limestone or dolomite. Indeed the per cent of silica is sometimes 
greater in a soil derived from limestone or dolomite than in a soil 
deriviHl from a siliceous rock. One may generalize as follows: 
mechanical erosion results in a soil resembling the original rock, 
while chemical erosion, which involves the solution and removal of 
the soluble ingredients, gives rise to a soil differing radically from 
the^parent rock. These facts are well brought out in a table of soil 
analyses, publishiHl by the State Agricultural Experiment Station 
at Kjioxville, Tenn. 

Silica. ALiruiNA. Iros. Limb. Magnesia. 

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 

Sandstone 88.7 4.1 1.5 .06 .18 

Shale 82.9 6. 2.7 .16 .44 

Dolomite 87.8 4.6 1.7 .055 .175 

Limestone 82.8 5.7 2.5 .27 .31 

In this table the approximate equality of the silica in widely 
divergent rocks is very noteworthy. The small amomit of lime in 
the limestone soil and of lime and magnesia in the dolomite (mag- 
nesian limestone) soil is almost startling. In this connection it is 
imix)rtant to use extreme caution in the interpretation of phenom- 
ena in glaciated regions, sinc(» much of the soil overlying rocks is 
likelv to Ix; drift rather than residual soil. 

A fourth neglected factor, which seems to the author of greater 
imiM)rtnnce than nil the others combin(»(l, is the physiograi)hic or 
historicnl factor. Whatever tht» kind of rock, as Avill be shown 
later, the initial i)la!its and plant conditions will be much the same 
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ami the ultimate plants and conditions exactly the same. In other 
wortls exposed rot'ks of all kinds have much the same floras; so too 
when centuries have passed and the rocks are buried underneath 
a rich humus soil, the conditions will Iw thtt same everywhere and 
the plants, under similar climatit; conditions, will be the same. If 
a sand hill or a clay hill, a granite hill or a limestone hill, have differ- 
ent floras, it is not l>ecauseof ditferencesin the rock nor of the inor- 
ganic soil which comes from it, but it is because one is farther 
along in its life history than is the other. The vegetation that a 
clay hill has today will be seen on a sand hill in the future centu- 
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ries. One may sum up these facts as follows: the vegetation of all 
hills in a given region, of whatever chemical or physical nature, is 
tending toward an ultimate common destiny, which in most parts 
of the United States is the mesopliytic forest. The succession of 
plant societies is sometimes slow and sometimes fast, and hence we 
have at any given period before the ultimate stage is reached a 
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difference in the vegetation on different rocks and soils. Were 
the stages equally rapid in all cases, there woidd be no such differ- 
ences and we should have l)een spared the acrimonious debates of 
th(* i^ast half century. 

The materials for this pajxT have been gatlu»red by the author 
during the past four years in various parts of the eastern Unit<?d 
Stiit^s. The principal localities studied were (1) the Lake Supe- 
rior region alx^ut Manjuette with its magnificent outcroi)s of 
granit(»s, schists, serpentines, diorites, quartzites, sandstones, and 
iron rocks; (2) the Alk^ghanies of eastern Tennessee with splendid 
outcrops of sandstones, shales, limestones, dolomites, and coal rocks: 
(3) northern Illinois and i^astem Iowa with tlu'ir sandstones, lime- 
stones, and dol()mit(»s: (4) Connecticut with its granites, gneisses, 
basalts, and sandstont^s. Less satisfactorv studi(»8 have been made 
of the limeston(»s, shales and sandstones of northern Ohio, the 
linu'stones and sandstones of P(»nnsylvania, Virginia, and West 
Virginia, and the limt^stones of northeastern Wisconsin. Much of 
this work has been done in connection with various students to 
whom the author wish(»s to make grateful acknowledgment. The 
I>hotographs with which the paper is illustrated were taken by Mr. 
W. B. McCallum, except in a few instances wh(T(» proper credit is 
given in th(» legend. 

THE ROCKS AND THEIR VEGETATION 

T. (iron Hie i^ocks. The flora of granitic rocks has l^een 
studied in the Lakt* Sui)erior region and in Connecticut, and the 
stages in the lif(^ history of the rock vegetation have been made 
©ut with considi*ra})l(» eas(? in spite of the fact that l)oth regions 
studied were glaciat(»d. Th<Te are several good reasons for starting 
the discussion with tin* granites: i)erhaps the l)est of these reasons 
is that all the typical stages are well develoi)ed on these rocks. On 
many rocks some of these stages are eliminat^i^d. 

The nature and duration of the granite plant societies are due 
chiefly to two features coniK^cted with the erosion of granite rocks, 
first that it is slow, second that it is differential. The resistance 
of granite to processes of w(»athering is well known, and the idea 
which many have of **(»verla8ting hills'' is often derived from 
granite. Quartz, which makes up a large part of most granites, is 
singularly resistant to the chemical forces of erosion. The other 
elements, esi)ecially the felspars, are more easily attacked, and as 



BOCKS ASD VEGETATION 



171 



a result the rock surface liecomes etche<1 ; the (lepressions represent 
the position of the felspars or other more soluble constituents, 
while the eluvntions represent the quartz or other leas soluble 
constitiients. 

The first plauts to get a foothold on (granitic rocks are com- 
monly lichens. These interesting plants vary exceedingly in gen- 




eral form: those which adhere so closely to the surface on which 
they grow as to appear emlx^ided in it are called cnistaceouB 
lichens, those which are leaf-like and attached by evident root-like 
rhizoids are called foliaceous lichens, while those that are erect aud 
branched are called fruticose lichens. The cmstaceous lichens are 
the first to appear on bare rock surfaces; and hence they may be 
regarded as the pioneers of vegetation, altho foliaceous lichens are 
rarely absent even in the earlier stages. Lichens are wonderfully 



172 BOCKS AND VEGETATION 

adapted to rock life, since they can attach themselves readily to 
bare rock surfaces— here comes in the significance of differential 
erosion, for the reproductive organs find lodgment in the depression* 
thus created. The growing plant sends out its organs of attach- 
ment and doubtless aids chemically in rock erosion by the sub- 
stances which it exudes. Again lichens require practically no soil^ 
but are able to get all of their food from the air or from the rock 
itself. Finally lichens are the most pronounced of xerophytes and 
are able to endure long periods of drought without injury. Among 
the more j^rominent of the foliaceous lichens at Marquette are 
Parmelia, which is so common everywhere on fences and trees, and 
the rock tripe, Umbilicaria. Figures 1 and 2 show granite sur- 
faces partially coverwl by crustaceous and foliaceous lichens. The 
granite conditions may be summed uj) thus in a sentence: the 
lichens come early because the erosion is differential, they stay late 
because the erosion is slow. Therefore exposed granitic rocks are 
usually well covennl with lichens, perhaps more than in most rock 
types, because of the long time which they can enjoy for their 
development. 

The continuation of differential erosion more and more accentu- 
ates the differences bt»twe(Mi the elevations and depressions. Dust 
and sand collect in the hollows; and lichens, by their decay, con- 
tribut(? to the formation of a soil. An opj^ortunity is now given 
for a higher typ<* of life than the crustaceous or foliaceous lichens, 
viz., a type whose members are rooted in the soil. Most com- 
monly surface rocks are fissured and jointed so that crevice plants 
can make their apix»arance contemporaneously with the lichens 
above mentioned. However the crevice stage may be regarded as 
the second phase in the development of rock vegetation. Among 
the pioneer crevice plants are such mosses as Ceratodon, Poly- 
trichtnUf and Funaria and fruticose lichens, esj^cially the reindeer 
lichen, Cladonia ranyiferina (see figure 4). With or soon after 
these forms are some plants higher in the scale, such as the harebell 
{Campanula rotundi folia), the mouse-ear everlasting {Anien- 
naria plantaginifolia) y one of the cinquefoils (Po<en<i7Za /nde?*- 
tata), and xerophytic ferns (Woodsia Ilvensis^ Polypodium 
vulgare, Selaginella rxipestris). This list was made out at Mar- 
quette, and yet nearly all the plants mentioned except the cinquefoil 
would be found in rock crevices over most of the eastern United 
States. In comparing this second stage with the first rock stage^ 
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the most striking difference is found in the addition of a soil to 
furnish food materials to the vegetation. Again the opportunities 
for the development of holdfast organs are much better in crevices 
than on bare rock. The xerophytic chiirntter of tlie habitat, how- 
ever, is scarcely less 
striking than on the bare 
rock itself. Fig. 1 shows 
crevice plants, esi^eci- 
ally mosses; the lines 
of muss plants are quite 
in contrast to the irregu. 
lar patches of lichens. 

The first and second 
stages show an interest- 
ing variation when the 
rocks are near the water 
level. For example, in 
Fig. 1, the stages are as 
noted above on theiwrts 
of the island alxive thf 
reach of the waves. 
Within tlie reach of the 
waves, however, there 
are to be found zones, 
reminding of the zone.s 
on a Ix'Hch. Jnst above 
the water line wht^e 
waves wash freijuently 
there are no plants, the 
habitat being too often 
exposed to allow water 
plants, and too often 
washed by waves to 
allow land plants. This 
first zone is the exact 
equivalent of the plant- 
less lower beach. Then 
comes a zone in which mosses grow in the crevices: and finally 
there is a third zone in which the normal conditions are found, viz., 
lichens on the bare rock, mosses and other plants in the crevices 
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It is thus seen that within the reach of waves, mosses are the 
pioneers rather than lichens— mosses may be almost as xerophytic 
as^ lichens, but lichens are less hydrophytic than mosses. 

The continuation of differential erosion and the increased 
development of crevice plants cause constant additions to the crev- 
ice soil. Opportunities are thus given to those plants that require 
more soil for food materials and more place for holdfast organs — 
among these plants, shrubs and small trees i^lay the most imixjrtant 
part. With the advent of shade-giving plants there enter essen- 
tially new conditions; moisture is conserved and humus is more 
rapidly accumulated. As a result not only in the crevices but also 
where the rock was bare a soil com(»s to be built up. This phe- 
nomenon is illustrated in the accompanying cuts. Fig. 1 shows 
crevice shrubs; Fig. 2 illustrates an older stage with crevice trees 
(Norway i^ines); while Fig. 4 represents a stage in which bare rock 
can be no longer seen, and yet the reindeer lichen shows where the 
rock was bare while the trees locate the crevices. Fig. 3 indicates 
another way in which these processes an^ hastened, showing a Nor- 
way pine growing in a crevice and causing its enlargement year by 
by year. When one considers that the roots i>enetrate into every 
nook and cranny, it can be seen that the rock-splitting function of 
roots is no inconscHiuentiid matter. When tlie more favorable con- 
ditions appear as outlined above, a change? takes place in the dom- 
inating tr(»e specit»s for two reasons. In the first place the shade 
may be too dense to permit the germination and dev(4oi)ment of the 
seedlings of the tret* specii^s present. For example, pines are often 
the first crevice^ trec^s, but pine seedlings cannot develop in the 
sliad(? credited by a dense growth of pines. Again, increasing shade 
and moisture make conditions that favor new tri*e sxx»cies, such as 
maples. So for one reason or another there is a succession of tree 
stages on the rock hills, the first f(jrms being xerophytic, while 
those which follow lx*come more and more mesoijhytic as the cen- 
turi(»s pass. Then* is a natural culmination of tlu»se processes, and 
perhaps the beecli comes as near as any to tht» final species in many 
l^arts of the FnitiHl States. 

The developnuMit of successive fori^st stages on granite hills is 
finely shown near Marc[U(»tte, l)oth on Sugar Loaf peak and on 
various ishuuls. Perliaps the dominant member of tln^ xerophytic 
tree stage is the Norway pine, Pinns resiuosa, shown in Figs. 2 and 
3. Other tr(H»s of this stag(» are the scrub pine ( Piiiiis Banksiana)^ 
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the Eirbor vitat ( Thuya occidentalis), the asijeiis, ( Popiilus tremu- 
loides and grand identata), the wild red cherry (Primus Pennsyl- 
vanica), the paper birch {Betula papyrifera), iind the service 
berry {Amelanchier Canadensis). Chamcteristic shrubs are the 
dwarf blueberry ( Vaccinium Penn8ylvanicum).ih.G bearberry ( ^rc- 
toaiaphylos), Diervilla. Rosa Eiigchnanni, Cornns drcinata. tJie 




BurfaMislodlcatttl by the white patches of rrinileer lichen, the crevices by the trees. 

juniper (Juntpcrns coiniiiniiis), mid niiie-biirk {Pliysocurpiis). 
On one of the ishiiids there was found the be^iitniiiti: o£ u nieeo- 
phytic forest. Some of the phints tliat indiciited this were the 
8iiti;nr maple {Acer S((Cc/i((riH»»i).^vhieh is the surest sign of meBo- 
phytic conditions in the Martpiette reyion; the flowering rasi)beiTy 
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{Rubus odo7'atus)j hud Clinlonia borealis. The soil here may 
have been morainic in part, but it nevertheless shows the possi- 
bilities on granitic rocks. 

Very interesting successive stages were seen along the coast 
near Norwalk, Conn., where granitic islands rise out of salt marshes. 
On the younger islands the rock is bare and shrubs or trees are 
found only in the crevices— among these early forms are the red 
cedar {Jiiniperus Vir g iniatia) y and ihehayherTy (My ricacerif era). 
Other crevice plants are the silvery cinquefoil {Potent ilia argentea), 
the poison ivy (Rhus Toxicodendron), and the Virginia creeper 
(Ampelopsis). Older islands showed a dominance of oaks and 
pines; the pitch pine [Pinus rigida), the white, post, and black 
oaks {Quercus alba, siellaia, and tivdoria). Junii^ers and bay- 
berries are still present, but the tearberry and huckleberry (Gay- 
lussacia resinosa) are added. The oldest island seen, showed a 
marke<l change in the flora; the pines were all but gone, the white 
oak was still present, but the hickory (Carya) equaled it in domi- 
nance. The chestnut (Castanca) was also i)resent. This flora is 
less mesophytic than the maple forests of Marquette bat it marks a 
great change from the original Imre rock conditions. Here as at 
Marquette some of the soil may l)e glacial drift, yet the stages are 
the same as if the soil were residual. 

From the instances cited, it may be seen that granite hills, 
slow as the x^rogress may be, nevertheless furnish a favorable posi- 
tion for the development of all the stages in the life history of a 
. mesophytic forest; given time* tMiough, one may then confidently 
predict that where granite hills now are, there will sometime be a 
mesophytic forest, if the climate is such as to favor it. 

(To be continued ) 



THE PIRACY OF THE YELLOWSTONE* 

BY JOHN PAUL GOODE 

Ever since the Grand Canyon of the Yellowstone was intro- 
duced to the general public, it has enjoyed a well-deserved fame 
for its grandeur and for the unrivaled beauty of its coloring. To 
the physiographer it has stood as a type pre-eminent of a very 
young river valley in the trench stage of development. All who 
have seen it have been profoundly impressed by it, and by many it 
is considered the most satisfying object of beauty in the region. It 
is now possible to introduce this already famous canyon in a new 
light, as the scene of one of the greatest acts of piracy on record. 

The Yellowstone lake, with an altitude of 7741 feet A. T., lies 
in a depression in the southeastern i)art of the great rhyolite 
plateau of the Yellowstone National Park. On the east of the lake 
the land rises rapidly to the high crests of the Absaroka range. On 
the north and west, and for the most i^art on the south, the land 
rises to the general level of the plateau, eight hundnnl to a thou- 
sand feet above the lnk(\ North and south of the lake, and fringing 
the west shore, are considerable areas of flat land, not far alx)ve the 
present lake level and plainly lacustrine in origin. 

The long southeast arm of the lake is seen to be the lower end 
of a magnificent mountain valley, here submerged. Beyond the 
lake the valley extends over thirty miles to the southeast, past the 
limits of the Park, up into the heart of the Absarokas. The upper 
Yellowstone river occupies this broad vale, at present wandering on 
a gradient which compels it to constant deix)sition, the flat bottom 
of aggraded material averaging over a mile in width for twenty 
miles southeast of the lake. This valley is manifestly very old, 

^Readers of the Bulletin contemplating a visit to Yellowstone Park will find this 
articleof special interest. It is. reprinted from the Journal of Geology, University of 
Chicago, thru the courtesy of Professor T. C' Chamberlain. The' Bureau is indebted to 
Mr. D. E. Burley, Salt Lake City. Utah, for the accompanying half-tone illustrations. 
They have been selected from the attractive publication, TVAereGifsA the Oej'sers, issued 
by the Ore>;on Short Line Railroad, the new Yellowstone Park Route via Monida. 
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and it has its counterpart in the Lamar valley in the northeastern 
part of the Park. It has been shown* that both these valleys were 
old and well developed before the rhyolites were poured out to form 
the Park plateau in Pliocene time. The lower courses of both these 
valleys are masked by the rhyolite flows, and the lake depression 
itself may be suspected to be a great mountain valley obstructed 

by lava flows. 

The divide west of the lake lies on the flat-topped rhyolite 
plateau, and at various places there are cols of significant sh£^)e 
and altitude. Plainly some of them have been lines of drainage^ 
showing that at some time water has flowed across the divide, mak-- 
ing well-defined valleys. The stage road from the Upper Geyser 
basin to the **Thumb," as the west arm of the lake is locally called,, 
passes thru one of these notches at the continental divide east of 
de Lacy creek. It is rather a narrow valley, with walls perhaps a 
hundred feet high, cut right across the crest of the divide, yet flat- 
bottomed and at present marshy and undrained. 

It is believed that this whole region has been covered with ice 
moving west from the Absarokas and north from the Tetons; audit 
may easily be 8upi)osed that in the unequal recession of the ice 
margin, obstructed drainage would give rise to overflow to the 
west, establishing channels that would be abandoned on a further 
recession of the ice. But there is one such channel which gives 
evidence of very long use even after the ice liad left the plateau^ 
This is a *'windgap*' between Overlook and Channel mountains at 
D ill the mai), page 171). Here a canyon with walls several hundred 
feet high cuts across the i^resent divide, down almost to the con- 
tour of TlHJO feet. Yet this surprising notch is ixx)rly drained, 
puny streams starting from the marshy col and flowing to opixjsite. 
oceans. The (^astern one is an unnamed branch of Grouse creek, 
the one to the west, called Outlet creek, leads into tin? Heart Lake 
basin and so south to the Snake river. This notch has l)een rec- 
ognizeil as a former outlet of the lake, and the fact is well known 
that the lake was once at this altitude, al)out 100 feet above its 
present level. Lacustrine deposits are reconied on the United 
States Geological Survey maps,* practically up to the 7^KX)-foot con- 
tour, all around the hike, and at its foot to a ix)int four miles below 
the present lake outlet, at Thistle Creek canyon, marked T, C. on 

iArxold Haguk: The Ajrc of the Igneous Rocks of the Yellowstone National Park 
Am. Jour. Sci., 1896, I. p. 454. 

• Yellowstone National Park Folio, U. S. Geol. Surv., Washington 1896. 
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the map, page 179. At this level also are found terraces, old sea 
cliffs and beaches, and while other shore phenomena are found at 
lower levels, as, for example, at the sixty-foot level, yet in some 
respects the most strongly marked records are at the higher level. 
Thru the Thistle creek narrows to the north, the country flat- 
tens down into the Hayden valley — a triangular depression in the 
plateau, ten miles east and west by seven or eight miles north and 
„„„,^^ south. The surface of this depression is covered 

'^ largely with moraine deposits of glacial drift, 
and all round this valley, particularly in the 
drift, the hills show a significant profile, which, 
immediately below the Thistle Creek canyon, is 
undoubtedly terrace and sea cliff. On the upper 
courses of Trout creek, and across the river east 
^'®* ^ of Crater hills, similar profiles are seen. The 

central ix)rtiou of Hayden valley is a very flat plain, extending 
along the two streams, Alum and Trout creeks. These two streams 
are wandering on a very low gradient. Trout creek showing as 
beautiful an example of oxbows on a small scale as may l)e found 
anywhere; and in its wandering, its valley walls show stratified 
. clays, the fresh-cut bank in one place near the roadway standing at 
a height of over thirty feet against the stream. (Fig. 2, A, B), 

At the Grand canyon the strongest impression one gets is that 
the canyon is extremely young, that the river is still actively cor- 
rading at bottom, and the walls all along are actively sloughing, by 
every process of degradation. Yet this imj^ression of youth has its 
grent(»st emphasis, only when seen from the east flank of Mt. Wash- 
burne. Here, at an elevation of about two thousand feet above the 
plateau, the whole eighteen miles of canyon is in view, from the 
Falls to Junction Butte, dwarfed now by distance into a simple 
roadside ditch. With this view, it is easy to see that the canyon is 
not all the same age. The north half of it is distinctly older than 
the south or ui)per half. In tlie north half the shoulders are mark- 
edly rounded, the walls less steep, tlie stream at bottom has long 
ago found an axial equilibrium with the material it has to handle, 
and is not deeix*ning or widening its l)ed in any striking way. It 
is a surprise to notice, too, that Broad creek, which empties into 
the Yellowstone river just at the east foot of Mt. Washburne, has 
a canyon every whit as wide, as deep, and with shoulders as 
rounded as has the main c.inyon at this point. 
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One cannot help wondering why the Yellowstone canyon is so 
young only above this point; why the deep stratified clays in Hay- 
den valley; why the terrace and cliffs at the high level in Hayden 
valley. Why did the Yellowstone lake abandon a good outlet at 
Overlook mountain, a n d 
flowolf to the north? The 
explanation may be reiid 
from the correlation o£ the 
available data as follows: 

The Yellowstone can- 
yon for five miles or so 
below the falls is extremely 
young, the occuijation by 
the river representing only 
a fraction of postglacial 
time. On the n'cession of 
the ice from the region, the 
plateau of r li yoli tc 
stretched untouched by the 
riveractioii, fmni the soiitli 
biise of Mt. Wfishlmrne 
southeast across the site i>f 
the presi'nt canyon, at the 
general plateau level of 
alx)ut eight thousand feet. 
There was no canyon, and 
no Yellowstone river theiv. 
The two deprL'Ssions in the 
plateau, Hayden valley and 
the present lake basin, if 
they existed in preglacial time, outflowetl by some other route, at 
present unknown. On the recession of the ice from the region, 
these basins overflowed to the west, over available cols. Possibili- 
ties of such drainage lines, besides the one mentioned on the road 
to the "Thumb,"' may be suBi>ected at A, B, C, and D, on the map. 
Fig. 1. But the one which established itself for greatest per- 
manence was the one described at Overlook mountain. 

Now taking the topc^aphic map and supplying a shore line 
for a lake outflowing at this channel, the surprising fact is shown 
that such a lake not only pushes itself into the great valley over 
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sixteen miles to the southeast, but it goes on thni the narrows at 
Thistle creek, on the very level of the terrace and sea cliff noted. 
It covers all the Hayden valley, with the exception of the very 
peaks of Crater hills, and extends on past the falls and the Canyon 
hotel to Inspiration Point, thus making a great twin lake extend- 
ing over fifty-one miles from Inspiration Point on the north to 
Hawk's Rest far down into the Absarokas on the southeast. This 
greater lake is shown on the map by the lighter shaded area. The 
darker shade showing the area of the present lake. 

The only assumption necessary in this reconstruction, is the 
absence of any considerable crustal deformation in postglacial time, 
and so far as known there is no (evidence of any aj^preciable change 
of this kind in the area during this time. 

Let us look now at the character of the Grand canyon as it 
appears among its n«^ighl)ors. The dominant toxx)graphic feature 
of the north(»ast part of the park is the great Lamar valley. It is 
over two thousand feet deep, and its wnlls have receded under the 
tooth of time until a brond and generous vnli^ a mile and more in 
width i\t bottom (extends for tw«»nty-five miles above the ix)int of its 
confluence with the Yellowstone river. This vale was old in the 
Pliocen(\ It was deep and of generous size before the rhyolites 
and basalts were i^oured out to mask the old drainage and make the 
plateau in which the Yellowstone lake and canyon now lie. Onc^ 
see this great valley and the impression is inevitable that the Yel- 
lowstone canyon is a V(»ry late comer. Moreover, as a canyon it is 
not of much more imi^ortance than its neigbor of Tower creek on 
the west. In short, the Yellowstone canyon, from Junction Butte 
back to the (^ast flank of Mt. Washlmrne, is not the work of the 
Yellowstone rivc^r at all, but was made by Broad creek, then a small 
tributary of the Lamar, of no more consequence than Tower creek, 
which joined it from the west. Its canyon may have teen begiui in 
preglacial time, but long after the general ice-sheet had left the 
region it remained an obscure stream, slowly pushing its growing 
gorge back into the rhyolite of the iJateau. 

In Fig. 3 the site of th(^ future Grand canyon is represented, the 
contours being copied from the United States Geological Survey 
topographic map, with the excei^tion that south from the mouth of 
the present Broad creek the contours of Broad creek itself are sup- 
plied, in the line of drainage of Sulfur creek. The col between the 
Sulfur creek gorge and the greater lake lay about two miles north 
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of Inspiration Point m the old Contiupntal divide Titt the bulfur 
creek pirate wns i Ions timt eating thru this two miles or so of 
iKirrier Ani ill th s wl le— i^ood fr ction of postt.1 nl time — 




the great lake was giving its water thru the Overlook mountain 
channel to the Snake river, and the beaches, terraces, and sea cliffs 
were building at the contour of 7900 feet— about 1(W feet above the 
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present lake levf^l. In the Hayden valby part ot the lake, similar 
beach records were making, and the stratified claye were being 
deposited off-shore. 

The rate of advance thni the col by the Sulfur creek pirate 
would depend uix}n three fnctors, the volume and f^radieiit of the 
stream, and the nnturo of the rhyolite. The volume of water was 
not laT^, l)einf; only the drainage from the south flniik of Mt. 
Washbunie and tlie east flank of Dunraven peak. The p;radient 
was high, alwnt 1500 feet, in the Sulfur creek branch alone, 
while the rhyolite in the [jjith of the canyon was in admirable con- 
dition for easy working. 



Tlu' rhyolite, on first cooling from its ilow, w;is hard and firm 
of texturi.', the obsidian or volcanic glass l>eing one phase of it, 
usually found at the surface. In deeper levels it may have l>een as 
hard and crystalline as Iwisnlt: but the hot vapors from Iwlow have 
attacketl the firm rock anil in many places totally changed its 
character, making the fels|>ar8 over into kaolin and leaving the 
once firm lava a crumbling mass, almost like slaked lime. Yet this 
solfataric action has not Inien universal. It has worketl very effect- 
ively ill certain areas, while in other places the soli<l rhyolite has 
wholly fscapetl the decomixraing action. Were this not so, the 
canyon would long ago have advanced clear to the present lake. 

The trend of physiographic; history in the region was suddenly 
changi^l when the col was cut thni by the advancing canyon. The 
water of the lake began to flow out to the north, the increased vol- 
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ume very greatly hastening the <]eepeni»g and widening of the 

trench. The lake level was rapidly lowered, the Overlook mountain 
.,-,.,.-..,.-.. ont let was suddenly abnndoneil, iiml with 

this chiingt' tho continental divide was 
tnuisferred to its present position south o£ 
the lake. The lowering of the lake level 
: was t!xtrenicly rapid for a hiiiidred feet, 
while the outlet was cutting in the decom- 
L posed rhyolite merely. In the hundred fsiet 
of rapid lowering hut slight tratres of shore 
■ action on the lake could Ix-exjiected. But 
' this rapid lowering was cliecke<i when the 
Fio, +. uiagrom of the river reachi^l the 78lXI-foot t^ntour. for it 

bi,rriErHctheg;«atfHii, came uiMU a wall of Hrni, undec-ouiix>sed 

rhyolite standing squarely 

across its path— the site of 

the present Great Falls^ 

and the river settUil down 

to the task of sawing this 

biirrier iu two. It is still 

at the task, with nearly a 

quarter of its work yet to 

do. This tmrrier is only 

about a hundred feet tliick. 

and is very plainly uiarked 

in the brow of the canyon 

wall, foniiing a narrow 

gateway thru which the 

wat«r rushes. The inner 

walls of this gateway are 

very precipitous, as may be 

seen in the familiar view of 

the Great Falls. Immedi- 
ately alxjve and l)elow this 

gateway, the canyon walls 

fall away to a wide V-shajje 

in section. The plan. Fig. 

4, shows the relation of the 

barrier to this fall, and how 

the canyon is narrowed to the precipitous gateway in the barrier. 




186 



THE PIRACY OP THE lELLOWSTONE 



As Boen from tlie downstream side, this bjirrier is evidently cat 
down a little over half its height, and one may ejisily conjectiire 
that this fall, which is now 312 feet high, must have earlier been 
much hifiher, perhaps even seven hundred feet. The present brow 
of the fall is near the up-stream face of the barrier, and standing 
at the brow one may see that the firm rock of the barrier projects 
at the Ixittom on the east side of the stream, as a shelving ledge 
upon which the water is ceaselessly pounding, as shown in longi- 
tudinal section in Fig. 5. So this fall may Ix? said to l>e showing 
signs of old age— that is, the rapids phase of development has 
already begun. 

With the laki' outlet apjiroaohing this iKirricr at the contour of 

, 7800 feet a current was formed at the 

i'"1t" °^\ Thistle creek narrows, and two separate 

1 •-™"'*; lakes resulted, with a short river between. 

; """*'■■ ■ The lower lake covering Haydeu valley, 

; 1 we may provisionally call Hayden lake. 

I I The river at the narrows had glacial drift 

; I only to work on and was competent to 

cut this out widely as Hayden lake level 
followetl the lowering brow of the falls. 
The problem was made more com- 
plex when the river discovered another 
wall of firm rhyolite at the site of the 
Upper Fall. This wall is iinich thicker 
than the lower one, and the process of 
cutting is proportionally slower. It was 
Fio. B. Longitudinal diagram- 1]^^ lowering of this barrier which deter- 
mined the lowering of Hayden lake level. 
When the wall was cut somewhat below the 7700-foot contour, 
Hayden lake was drained, and this has only very recently been 
accomplished, as is shown by the flat and sinuous course of Trout 
creek. 

The wearing down of the barrier at the Upper Fnllh as always 
It^ged behind that of the lower. It could not be touche<l at all, 
until the lower barrier was reduced below its level, and the height 
of the Upper Fall has always been limited at its lower level, by the 
brow of the Lower Fall, The Upper Fall has increased in height 
almost uniformly with the decrease in height of the Lower Fall, and 
it is plain to be seen, that when the Lower Fall has finally sawed 
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thru its barrier, the river will carry the canyon gradient back to the 
Upper Fall which will then be perhaps four hundred feet high. 

With the lowering of these two barriers, other barriers were 
uncovered in the path of the stream above. The most important 
of these is a ridge of firm rhyolite in the bottom of the Thistle 
creek narrows. This l3ecame a large factor in the history of the 
Yellowstone lake, when in the cutting of the canyon at this point, 
this firm rhyolite was reached, at a level al)out sixty feet above the 
present lake. The lake level since then has waited on the lowering 
of this one barrier. It is the only barrier which now determines 
the lake level, altho it seems plausible that in earlier stages, a 
barrier at Mud geyser, and perhaps even the Upper Fall barrier, 
were agents also in maintaining the lake at the sixty-foot terrace, 
the action on each barrier being much deferred by the lack of 
gradient due to the former higher elevation of these lower barriers. 

This is the postglacial history of Yellowstone lake and canyon 
as it may be read from the data in hand. The whole great lake, 
with its drainage basin of alx)ut fifteen hundred square miles, was 
captured by the little Sulfur creek canyon, taken bodily from the 
Snake river and th(^ Pacific slope, and added to the Lamar river and 
the Atlantic sloix\ And the volume of water in the captive stream 
was so great as to dominate the lower valley of the Lamar, and 
reduce that older stream to the rank of a minor tributary. 



EDITOKIAL 

One of the best ways to review a country is to 
^^Sie»°* *° compare it constantly with the home country or 

with some country alreiidy studied. 

Teachers can find much valuable material and many useful 
ideas by visiting museums and great exhibitions. Every teacher 
who did not go to the World's Fair at Chic^igo, owes it to herself 
and her puj^ils to spend two or three weeks this summer at the 
Buffalo Pan-American Exposition. There geography will be taught 
by the object lesson method. The teachers of Buffalo will take 
care of such visitors after they get there. Send for circular to the 
Teachers' Pan-Tourist Co., 433 Mooney-Brisbane Building, Buffalo, 
N. Y. This organization is endorsed by such jx^rsons as Dr. 
McMurry of Columbia College and Mr. Emerson, Superintendent 
of Schools in Buffalo. 

Query:— Can new concepts Ix) taught to children by means of 
the moulding board, by models or by maps? 

Would not children be more likely to become interested in 
geography if the study l)egan with something they can compre- 
hend, something they can see iionr their home? 

It seems to me it is time for educators to protest against the 
excessive use of pictures in text-books. Certain primers have 
been published lately in which more space is given to illustrations 
than to reading matter! A new elementary geography has just 
been shown to me in which I judge more than one-half of the space 
consists of pictures. There are scores of pages containing groups 
of ten or more pictures. So much groui^ing is all wrong because 
it is confusing to both teacher and pupils. In some geographies 
the pictures are too small to \m effective. 

In school text-lx)oks should not the pictures be subonlinate to 
the text and help to explain the same? Who ever saw a novel in 
which the pictures exceeded the text. Is there not something for 
the child in school Ixsides amusement? Children need to be 
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trained to read pictures as well as maps. Too many pictures dis- 
tract the mind, weaken the attention to the main purix)se and 
leave little for the ima^nation. Too many pictures in a geo^aphy 
for instance is as bad for the child as too few. Is not the propor- 
tion of one-third si)ace for pictures to two-thirds space for text 
about correct? 

The summer vacation is a good time to work ui) exchanges of 
material. 

The Boston Geographical Club meets the first Monday even- 
ing of eight months in the year to listen to papers upon scientific 
and practical subjects. Prof. Elizal)eth Fisher of Wellesley Col- 
lege has been the energetic president for two years. Under her 
persuasive rule much has been accomplished to imj^rove the teach- 
ing of geography among the members. What members of this 
Bureau will organize clubs in their own cities? 

If you are at Butfnlo this summer, hunt \ip the great twelve- 
foot Model of Boston and vicinitv. This model was made by the 
state of Massachusetts for the Paris Exposition and was justly 
praised for its size and accuracy. 

What an immense amount of geography can be taught around 
these central points -n cold country, a warm country. 

Be out doors this coming vacation with nature, breathing the 
pure air, becoming well tanned in tin* bright sun, growing strong 
and hearty for the new year's nervous strain. C. F. K. 



The conventional geography of twenty-five years 
The New .,^q introduced the subject with a series of defini- 

tions of coast, relief, stream, and other features. 
This method imparted little real knowledge and develoi>ed less 
power. For what child could possibly recognize a real cajx^ from 
its definition as a point of land extending into the water, or a 
mountain from its definition as a high elevation of land, or ever 
more than arbitrarily distinguish l>etween a plain and a plateau? 
Following the introductory definition came a jumble of facts each 
series having no cause and effect relation with any other series. 
Little attemi^t was made at correlation and consequently the sever- 
al sections or departments of geography presented no coherence, 
had no illuminating thread of interdependence running thru them 
connecting one department of the subject with another. 
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But beginning with Darwin's travels, with Wallace's explora- 
tions, with Bates' work on the Amazon, and with Agassi z, Humtoldt, 
Kitter, and Guyot, geographers began to realize that if geography 
is to he made an interesting and inspiring branch of science in the 
public schools, each series of facts must bear some essential relation 
to other series. Each fact must be made to fit its place in a com- 
plex whole whose sole aim must \ye to give organized knowledge 
and develop power. In these respects, modern geography is 
rapidly winning a place as a science. Not only is it systematized 
and organized knowledge, it also has for its basic idea the study 
of environments. It treats the earth as the home of man but recog- 
nizes that the earth contains many environments, some of which 
are favorable while others are unfavorable to man's progress and 
industrial develoi^ment. 

In consequence of the changed attitude of geographers, the 
truths of modern geograi^hy are no longer expressed wholly in cut 
and dried definitions, but endeavor is made to trace the origin of 
the relief forms of land as well as of all features pertaining to 
coasts, streams and the sea. GreograiDliers now explain in a clear 
and convincing way how coastal plains have originated and i^ass 
by slow processes from one stage of development to another, at 
each becoming more comx)lex. They show how regions pass thru 
periods of growth, from youth to maturity and finally to old age, 
and after old age occasionally to rejuvenation. Each stiige of 
growth i)reseiits a certain character of environment, the influ- 
ence of which ui>oii life and industry i)resents an interesting and 
instructive field of study. 

Again, modern geography furnishes a necessary introduction 
in our public schools to science, which now is a dominant factor 
in the civilization of the world. This becomes evident when we 
consider that geogra^^hy deals chiefly with four topics, viz., struct- 
ure, climate, life, and people. But the study of the structural 
environment leads directly to the sciences of geology and mineral- 
ogy ; the study of the climatic environment leads to the science of 
meteorology; the study of life in geograj^hy culminates in the study 
of biology, l)otany, and zoology; while the simple geograiAical 
studies of peoi)le l)y school children furnishes a necessary intro- 
duction to ethnology, ethnography and kindred subjects relating 
to man. 

It Ijecomes evident that the modern geograj^hy teacher's train- 
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ing must be broad and his knowledjti:e of a number of sciences 
exact. His reading, too, must l)e wide and varied, and every avail- 
able resource for field study l^e laid under contribution. For this 
reason such si^ecial magazines as the Journal of School Geography, 
the National Geograjjhic Magazine and the Bulletin should be in 
every teachers hands. These keep him in touch with the latest 
methods of research and presentation as well as the freshest 
thought of the best geographers. H. J. R. 



The blank appearance of the maps of less explored 
Patagonia portions of the earth tends to give to the young 

student of descriptive geography the idea that 
these regions are physically undifferentiated, perhaps in proxxjrtion 
as they are little known. And while the error is a manifest one even 
to the very young, it is not always easy to eradicate it, or, what is 
more important, to prevent its formation in the pupil's mind. 
Hence the value to the teacher of geography of keeping as closely 
as possible in touch with the main results, at least of recent travel, 
investigation and discovery in order to supplement the maps and 
text-lKX)k descriptions. For instance Patagonia has been until 
very recently a tervd incofjnita and its geography has been accord- 
ingly very briefly told. A cold climate, a barren, inhospitable 
land inhabited by barbarous men of unusual stature, were the 
main features stated in text-books of no distant date, the stature of 
the inhabitants being presumably based on the sailor yarns of 
Magellan, who claimed to find men of six to nine English cubits in 
height. But the explorations of the past few years made chiefly 
under the auspices of Princeton university have done much towards 
making known the more imi)ortant geographical features of the 
southern extremity of the American continent. 

A recent contribution to the physiography of the region, that 
is well worthy of the attention of teachers of geography is ''The 
Lake System of Southern Patagonia," by J. B. Hatcher in the 
American Geologist^ for March, 11K)1, (single numter, 35 cents, 
Prof. N. H. Winchell, editor, Minneapolis, Minn.) In this article 
which is illustrated by a mai^, the numerous lakes of the far south 
are classified according to origin as residual, glacial, and tectonic. 

The first, which are all salt lakes, are shown by an interesting 
series of observations to have been formed by the enclosing of jDor- 
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tioiis of tlie ocean conseiiiient on the elevation of the land above 
sea level. Only small or intermittent streams flow into them: those 
near the sea are as hic^hly saline as those far inland; and approach- 
ing the Atlantic coast from the interior they are found in all 
stages of formation. Salt beds are formed in the earlier stages when 
the lakes are cut oft* from the oc<*an except at spring tides, or even 
less frequently, in the intervals Ix^tween which the water would be 
more readily evaporated. In the final stages the drainage of sur- 
face water into them alone prf»vents their completely drying up and 
thus passing into salinas. The salt d(^ix)sits are such as to give the 
lakes considc^rable economic imix)rtance. 

The glacial lakes occur near the eastern foot hills of the Andes 
to the west of the region of the salt lakers, where glacial material 
has dammed the drainage from the mountains. They often have 
no surface outlet, yet their waters are quite fresh. Lagoona Blanca 
and Cardiel are the largest. 

The lakes of tectonic origin, which are also fresh, are far the 
most imi)ortant in an^a. They lie between the central and the 
eastern of the thn^e main ranges of the Andes, yet all but two are 
drained into the Pacific. While none of these lakes have l>een as 
yet fully explonnl, many are known to be from fifty to one hundred 
miles in length and, except on the east sid(», to be generally sur- 
rounded by lofty mountains, from which glaciers extend, sometimes 
to tlu» water's edge, when icebergs of considerable dimensions 
break otf and float out into the lakes, Argentino, Viedma, San 
Martin, Pueyrnnlon, and Buenos Aires are amongst the largest. 
The lakes of this class are due to the uplift of tlu^ east(»rn or later 
range of the And(»s, across the* j^reviously existing valleys of drain- 
age from the older rang(»s on the west J. A. D. 
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The International Geography.— By Seventy Authors, edited by Hugh Robert Mill; 
8vo., 1088 p , 488 illustrations,' 1900. D. Appleton & Co., New York. 

Books of multi-authorship are often disappointing, but this one is proving 
a very notable exception. All the authors arc specialists in geographic science 
and each writes upon the subject in which he is an authority. The skillful 
editorial work of Dr. Mill, moreover, has produced — not a collection of frag- 
ments, but a well-rounded unit. A part of the work is devoted to the general 
principles of geography; the great bulk of the volume however, is descriptive of 
the peoples and the countries of the world. As a book of reference to the gen- 
eral reader, it is better and more practical than the cyclopedia and far superior 
to the ordinary gazetteer; it is not only better written, but the material itself is 
better selected. For the teacher in search of a better and fuller preparation for 
the geographic work of the schoolroom, nothing that has appeared during the 
past twenty-five years equals it. One might sum it up as the correlation of 
geographic principles and facts. The teacher who owns this volume together 
with Mr. John Fiske's Discovery of America has a very comprehensive and 
complete geographic library. J. W. Redwav. 



A Text-Book of Geology.— By A. P. Brigham; 12 mo., 8-177 p., 11)01. D. Apple- 
ton & Co , New York. 

This volume is the latest one in the series of Twentieth Century Text- 
Books, and is a worthy addition to the collection. It is a treatment of the sub- 
ject, intended for secondary schools, in which technical terms and discussions 
have been largely avoided. Considerably more than half the space is given over 
to dynamical and structural geology, in which the point of view in treatment is 
that of the physiographer. This is the best part of the book, and is strictly 
modern in conception and treatment. The first seven chapters will be found 
very valuable for auxiliary reading in physiography classes. Parts of the treat- 
ment ol rivers have never been better done. 

In Part III, Historical Geology, no attempt has been made at fullness; but 
a simple statement of the progress of life, and the growth of the lands thru the 
ages has been creditably carried out. 

A strong feature in this series of texts, and one which invites the highest 
commendation, is the fine quality of the illustrations. Most of them are half 
tones from the original photographs, and of a quality so fine, that any one may 
be copied into a lantern slide with excellent satisfaction. One may make better 
slides from these prints than many that are on the market. The taking screen 
is ruled so fine that the eye almost fails to resolve the rulings, and the etching 
is so admirably done, that no tooling is required. The press work and the 
paper, too, are fine, and give the engraver credit for the good work he has done. 

J. Paui. Goode. 
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Meteorology or the science of the weather comprises the study and system* 
atic consideration of the varied and oftentimes intricate phenomena of the 
atmosphere, their influence or bearing upon weather and climate, the natural 
laws by which they are governed, and their relations to each other. It is in 
many respects a young science, for tho the invention of the thermometer dates 
from the end of the sixteenth century, and that of the barometer from the year 
104'{, meteorology as a separate science may be said to have originated at the 
beginning of the nineteenth century. From this period of time date the first 
systematic observations and trustworthy records of the weather. The weather 
instruments named, the thermometer and the barometer, constitute the chief 
means for observing accurately some of the more important conditions and 
changes which occur in the atmosphere, namely those of temperature and 
pressure. 

Taken in the broadest sense, the science of meteorology is closely affiliated 
with many of the natural sciences, namely with chemistry, hydrostatics, aero- 
dynamics, heat, electricity, optics, geology, and with both mathematical and 
physical geography, (^ne must know the rudiments and main facts of all these 
in order to lie able to understand the composition of the atmosphere, its physic- 
al conditions and the laws governing the motion of air; the formation of mist, 
fog, and clouds; the various forms of precipitation like rain, hail, snow, and sleet; 
the electric and optic phenomena like lightning, thunder, coronae, halos, and 
auroni: borcalcs; the motion of air resulting in trade winds or monsoons, 
cyclones, hurricanes, typhoons, and many other phenomena. 

Meteorology cannot to-tlay claim the distinction of an exact science, tho it 
is sure to reach this position as our knowledge of the vast atmospheric ocean 
surrounding the globe gradually increases. As yet our knowledge of weather 
and climate extends over but a small part of the sphere; and vast areas of the 
earth's surface and particularly of the oceans are still comparatively unknown 
to us. 

In its more practical application the science of the weather is one of uni- 
versal interest, for not only does nearly every business and profession come 
more or less into contact with it, but much of our work and of our enjoyments of 
life depend upon it. The work of the modern scientific meteorologist finds a use- 
ful application to agriculture, to commerce, trausportation and navigation, the 
study of the records of weather observations are practically utilized in many of the 
arts and sciences, for instance in public hygiene and sanitation, in engineering 
works, in forestry, in some manufacturing industries, and "even in warfare. The 
science of meteorology divides itself, therefore, into t/reorefica/ meteorology , in 
which the phenomena observed are explained and their causes deducted from 
natural laws of physical science, and in practical meteorology or the applica- 
tion of these laws to the science of weather prediction. 

The scope of the work before us is to teach theoretical meteorology and to 
serve us a text-book of the elements of the science for general students. The 
author clearly states in the preface that his book should not be taken as a 
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manual for practising meteorologists. For this reason, he gives only a very 
brief mention of the modern forms of meteorological apparatus and hardly any 
instructions as to how the instruments are used and how weather observations 
are taken. His book is rather a strictly elementary consideration of the earth's 
atmosphere; of thermometry and barometry or the measurement and observa- 
tion of air temperature and air pressure ; on winds, their causes, direction, and 
velocity; on hygrometry, or the measurement of vapor or moisture; on cloud 
formations and forms of precipitation of moisture; on atmospheric optics and 
electricity; on the circulation of the atmosphere, and on winds, cyclones, and 
tornadoes; and finally on weather, weather predictions, climate in general, and 
in particular that of the United States. In each of the departments the author 
starts out by giving the facts, and afterwards their probable explanations. 

The chapter on weather and weather predictions, tho quite brief, is natur- 
ally one of the greatest interest. The author correctly defines "weather" as "the 
atmospheric conditions as shown by the meteorological elements at a particular 
time or during a short specified period," generally in one particular locality, 
whereas he defines "climate" as "the aggregate of weather conditions, gener- 
ally applied to a larger section of country." Long continued, accurate, mete- 
orological observations of the weather conditions serve to establish the climatic 
record of any section of a country. 

It is of interest to note that the scientist Lavoisier predicted a century ago, 
the possibility of daily forecasting the weather. Weather predicting, however, 
was only rendered practically possible with the advent of the electric telegraph, 
about fifty years ago; for by means of the telegraphic reports sent daily and 
almost instantly from points of observation located all over a country, the fore- 
caster is enabled to study the weather conditions existing over large areas, to 
determine from the distribution of the barometric maxima and minima (or the 
high and low centres) what the probable direction of winds and storms will be, 
and to apply the laws, based upon many years' scientific observations to inter- 
pret the series of observations furnished him by the telegraph service, to predict 
the weather for the next twenty-four hours, and to give warnings of approach- 
ing storms, gales, hurricanes, rainstorms, river floods, hot and cold waves, etc. 

At the close of the nineteenth century, nearly every civilized country sup- 
ports a weather bureau and a number of meteorological stations, equipped with 
the most perfect scientific instruments of precision like barometers, air ther- 
mometers, hygrometers or psyehrometers, anemometers, rain and snow gauges 
or ombrometers, evaporometers, sunshine recorders, electrometers, and a num- 
ber of self-recording instruments used for obtaining daily automatic and con- 
tinuous records of the various meteorological observations. Meteorologalic 
observations are nowadays taken even on the oceans, this having first been sug- 
gested by the famous American hydrographer and geographer Maury. Many 
colleges have established courses of lectures on meteorology, and the science is 
taught at many of the universities. Those who wish to follow these studies can 
advantageously use as a foundation for this work the text-book of Prof. Waldo. 
The author has himself lectured for many years before the Signal Service Corps^ 
U. S. A., at Fort Myers, at a time when the Weather Service was a branch of 
the War Department, and before it was made a part of the Department of Agri- 
culture. The book is clearly and ably written in language not difficult to under- 
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stand, and intricate mathematical calculations are wholly excluded. The text 
is embellished with 121 illustrations, many of these being in color, and all being 
rendered in a uniformly excellent style. W. P. Gbrhard. 



Maury's Elementary Geography,— Revised edition. Size 7>2 inches x 9>^ inches; 
pages 120; cloth bound. University Publishing Co., New York. 

It is a pleasure to welcome in its new dress a book on geography which 
when it first made its appearance many years ago was considered a radical 
departure from old-time methods. Maury's plan was, briefly stated, to present 
in simple language, interesting facts about the people of the earth, their homes, 
their industries, and the regions where they lived. 

In the elementary course, the author begins the study of the earth with the 
home of the pupil. He then presents the earth as a unit; and after the pupils 
have mastered and grasped these rudiments, he considers the continents more 
fully, and closes this first part with a general review. 

Then follows the study of the countries, the political divisions of the earth. 
Each continent is represented by both a political and a physical or relief map. 

He concludes by elaborating the topic of the earth as the home of man. 
The book comprises sixty -three lessons with numerous review questions. There 
are many illustrations, some of which are particularly good, inasmuch as they 
are colored reproductions of photographic views, for instance, the Cornwall 
coast of England, the Alps, a cattle ranch in Colorado, and a canal and palace 
in Venice. The physical or relief maps of the continents are treated in a novel 
and peculiar manner, being tinted green. 

For each continent there is a full page, containing colored illustrations, 
gfiving vivid pictures of its people, of their homes, their industrial pursuits, and 
their mode of living. Thus, for North America, we find illustrated the Eskimos, 
Indians, a cowboy, a Mexican rider, a scene in Porto Rico, and city and country 
houses in the United States. For South America we find a picture of a farmer 
of Chile, an Indian of Patagonia, a cattle man of Argentine, and Indian boys. 
The principal nationalities of Europe are represented by pictures of Laplanders, 
Scandinavians, Russians, German peasants, Hollanders, Scotch Highlanders, 
Bretons, Spaniards, Swiss, Tyroleans, Turks, Greeks, and Italians. Asia shows 
the following tribes: Persians, Tartars, Koreans, Arabians, Chinese, Japanese, 
Hindus, Afghans, Tibetans, Siamese, Burmese, and Singhalese. 



Maury's Manual of Geography. — Size 12^ inches x i)^;^ inches; pages 148, cloth- 
bound, revised, 1900. University Publishing Co., New York. 

This larger and more complete geography is intended for the use of pupils 
of the higher grades, who have already mastered the elementary geography of 
the same author. It is well adapted to the wants of the schoolroom; the new 
edition is well executed, and contains many new and instructive text illustra- 
tions, and many colored physical maps, also a new trade and voyage chart for 
the study of the principal routes of commerce. The contents embrace nine 
pages of mathematical and six pages of physical geography, while the bulk of 
the book (120 pages) is devoted to political geography. Included in the thirty 
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maps of the book are five physical maps of the continents, on which plains are 
shown in green, lowlands in dark green, low plateaus in buff, high plateaus in 
dark buff, and mountains by means of hachure. In the political maps the entire 
area of the countries is colored, and not merely its boundaries. In both these 
respects, the maps follow the new German system. There is one general map 
of Europe, and one of Central Europe, and it is to be regretted that only the 
British Isles should have been given a special map. 

Some of the most important matter of the book is contained in the map 
studies and questions. There is also a brief chapter on map-drawing, a pro- 
nouncing vocabular}', and some pages of statistical matter. 

The publishers are keeping this edition up to date by issuing each year a 
supplement, containing "Recent Geographical Events " Thus, the edition 
before us contains Notes on the South African War (with map), Notes on the 
highest mountain of the United States, this being Mt. McKinley, and not 
either Mt. Logan or Mt. St. Elias. Mt. McKinley is located two hundred miles 
from the shore of Cook Inlet in Alaska, and reaches an altitude of 20,464 feet, 
and is therefore one thousand feet higher than Mt. Logan and nearly as high 
as Chimborazo. 

There are also brief notes on the tides in the Bay of Fundy, and on the 
Samoan Islands, of which Tutuila and the other small islands came. into the 
possession of the United States in January, 190(). There is a map of these islands 
as well as one of China. 

Many of the features of this book are especially suited to stimulate pupils 
to pursue geographical studies with zeal and enthusiasm. 



Maury^s Physical Geography. — Size 11 >^ inches x 8 inches; pages 130; revised 
edition of 1900. Price cloth bound, |1.20. University Publishing Co., 
New York. 

Of the three books, this last is perhaps the most valuable; it certainly is the 
most original and best known of Maury 's works. As in the other two books, he 
aimed at popularizing the study of the attractive science of physical geography, 
by the omission of all unessential and dry details. The subject is presented iu 
a natural and logical form; and numerous text illustrations and many instruct- 
ive maps and charts add to its value. Compared with the earlier edition, the 
work is somewhat abridged; and the new arrangement of matter, by Dr. Mytton 
Maury, a relative of the author, is perhaps better adapted for use in high schools 
and colleges than the former edition. 

The mechanical features of the book deserve much praise: the printing is 
large and clear, the paper of a good grade, the binding durable and tasteful. A 
supplement is added which contains recent facts concerning physical geography, 
and by means of which the book is brought up to date each year. 

In addition to the chapters on Earth, Land, Water, Atmosphere, and Life, 
there are tables of mean temperature and rainfall, a useful pronouncing vocabu- 
lary, many interesting maps and charts, also physical maps of the continents in 
relief, and many smaller attractive text illustrations. W. P. Gerhard. 
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A very fine pamphlet is issued by the Stockton, California, schools, Super- 
intendent J. A. Barr. It is octavo, 219 pages, of which about twenty-seven pages 
are devoted to geography in the grades. This outline shows a lively apprecia- 
tion of the present trend of thought and instruction in geography. It will be 
found very helpful to all teachers who are organizing the work in the grades. 
The quality of the whole course of study as here outlined is to be commended. 

J. P. G. 



EXCHANGE MATEKIAL EXAMINED AND APPROVED 

[A list of the names and addresses of 105 members offering; material for exchangee 
was published in the last number of the Bulletin, and may be consulted by members 
desirinj? to make exchanges. Requests for information regarding the exchange of illus- 
trative material should be sent to the Director of the Bureau, Winona, Minn.] 

Model of Cape G)d« — Purchase price, |15.00. Prof. Vernon F. Marsters, Indi- 
ana University, Bloomington, Indiana. 

The model includes Truro and Provincetown. Horizontal scale about 1.5 
miles to the inch, vertical scale 600 feet to the inch. The model is of plaster, 
framed in oak, and is constructed by the contour method. The surface is col- 
ored, and the important features of drainage and the occupation of the land by 
man are indicated. Copies have been supplied to the geographical laboratories 
at Columbia and Cornell universities. 



Forty Herbarium Specimens.— Purchase price, |2.00. Prof. J. A. Dresser, Rich- 
mond, P. Q., Canada. 

Forty well mounted and labeled specimens of spring-blooming Canadian 
flowering plants. A properly prepared sample has been filed with the chair- 
man of exchange committee. Minerals and plants desired in exchange. 



Flax, — Purchase price, |1.00. Mr. Philip Emerson, Principal of Cobbet School, 
Lynn, Massachusetts. 

Scutched flax (Russian, Dutch, Flemish, American), and dressed flax; and 
specimens showing changes from flax to linen thread and yam. Thousand- 
word type-written description of process of manufacture, and bibliography of 
publications on flax and linen. 

Copper* — Purchase price, |1.00. Miss Margaret T. Daly, Lake Linden, Mich. 

Amygdaloid and conglomerate ores, native copper masses, ore containing 
silver, assay button, flne copper from stamp mill, miniature bar from smelting 
furnace, wire for different purposes, copper plate. Description of mines, mining, 
stamps and stamping, smelting, and rolling, in the Lake Superior district. A 
ver)'^ desirable set of specimens. 

Moose-wood* — Miss Margaret T. Daly, Lake Linden, Mich. 

Section of small trunk, two inches diameter, six inches long, showing the 
wood and the very tough bark used by Indians for thongs, whence the popular 
name. 
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ON A ONE-SCALED ATLAS 

BY ELISEE RECLUS AND CtEORGE P. RECLUS-GUYOU 

By a one-scaled atlas, we mean an atlas giving a representa- 
tion of the whole of the earth's surface on the same scale. It 
seems extraordinary that we should have come to the twentieth 
century and yet have to assert that schools and geograjihers are in 
urgent need of such a work. But we understand too well the rea- 
son which has till now^ obscured the usefulness of a one-scaled 
atlas. The general public knows hardly any geography except 
from the ix)litieal ix)int of view, and editors seldom do more than 
provide to the taste of the public. The natural outcome is that 
each sheet of an ordinary atlas must be devoted to one national 
political interest with complete disreganl of all other factors. 
Physical atlases are supposed to be needed only ])y advanced stu- 
dents who should have no difficulty in translating maps of different 
scales into one another. 

We cannot condemn too strongly such a state of things; and 
in the name of common sense, we ask that children, students and 
scientists be provided with uniform scaled atlases. 

The idea has nothing new in it. Richard Proctor published 
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one some twenty years ago, containing the world in twelve maps; 
but the scale was so small and the division into sheets so ungeo- 
graphical that it could not be used, either by the geographer or in 
schools, and it did not find its way into the hands of the general 
public. Will no one carry on the work initiated by Proctor? 

On the other hand many cartographers are aware that in 
regard to sciiles the old style of atlas must be improved; accord- 
ingly some have tried to limit the number of scales in their atlases. 
These improved works usually open with a few maps of the whole 
world showing a few special features on a very small scale and with 
a very great but unavoidable distortion ; then maps follow in a cer- 
tain geographical order, but on a scale chosen upon other consid- 
erations, tho such countries as do not differ much in size may l>e 
drawn on the same scale. 

Other cartographers again give isolated comparisons. An 
English publisher, for example, will show on the corner of every 
sheet of his atlas, say India, or Great Britain, or the county of 
Middlesex, on the same scale as the sheet; others will give on a 
special page of the atlas comparative drawings of natural features, 
as lakes, rivers, etc. But these attempts are no solution of the diflSi- 
culty. The necessity for comparison is not limited to special cases; 
forms, situations, surroundings, etc., are as important as the simple 
notion of area. 

We all agree that the first pictures which meet a child's eyes 
remain profoundly engraved in his brain; their infiuence is for life 
and can n(^ver he completely superseded by later studies. We 
ought then at the very outset of education to give to the children 
exact pictures of the real appearance of the earth's surface, such 
drawings as will enable them to obtain true and lasting notions 
without the trouble of wading thru long pages of dry detail; while 
nowadays, if they understand the reality of things, it is by tedious 
study and in spite of the maps they find in their atlases. But 
that is not all, the moral point of view is of still greater impor- 
tance. It is quite common to find in French school atlases that 
France and its colonies take up a fourth of the total number of 
sheets: the proportion we find in a recent good English atlas is 58 
pages for the British Empire out of 120 pages contained in the 
atlas. How is it possible for the child who uses such an atlas not 
to think that his country is more important than others? How can 
he avoid despising his neighbors? 
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Of course in every school there are globes; and globes are the 
ideal instruments for giving vivid ideas of geography, but they are 
not handy in a class, especially if their dimension is sufficient to 
show the features of the countries. Moreover, a good globe does 
not make up for a bad atlas. We want a good atlas besides a good 
globe. 

Another instrument used in schools for the teaching of geog- 
raphy is the wall map. We have our own ideas on the neces- 
sary improvements to be made on wall maps; but as they now 
stand, there would be little to say against many of them, if only 
the child had a one-scaled atlas in hand, which would enable him 
to reduce every map around him to a common standard. His atlas 
would then become a kind of geographical dictionary by means of 
which he could translate every map around him into a clear notion. 
Relative forms, situations, distances, would then readily appeal to 
the child's intellect and so obviate the necessity for laborious study. 

An obvious criticism is that children must begin to study 
geography from their surroundings, and that they will hardly be 
able to recognize the features familiar to them in a one-scaled atlas 
of the whole world. But we do not wish that the atlas should con- 
tain maps on one scale onlij. We say, Jirst of all the atlas should 
give a representation of the whole earth's surface on a uniform 
scale, but after that, other maps, or better a second volume, 
should give on a larger but again uniform scale — meanwhile im- 
practicable for the whole world -regions of great importance by 
their population or other c^iuses, as Western Europe, the Eastern 
States, India, etc. ; and a third and a fourth volume on still larger 
but always uniform scales might obviously be added. While the 
first part would be a world atlas, or international atlas, which, ex- 
cept for the language of the letter press, might be common to all 
countries, the second might be slightly different in composition 
according to the country in which it is used; and the third and 
especially the fourth parts should be quite special to the schools 
of one district. It should not be the same for the children of Bre- 
tagne and of Provence, for those of Vermont and of Ohio, just be- 
cause it would show on a large scale their surroundings. Tho 
here again we should like to introduce a comparative element in 
having in every one of these local atlases, and drawn with the same 
scale, the plans of the most important centres of population in the 
world. 
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But we need not insist too much on such obvious points, and 
henceforth we shall consider only the international one-scaled 
atlas. 

The specialist or student who certainly knows all about scales, 
relative sizes, projections, distortions and so on, wants as much as 
does the child, a one-scaled atlas. There is no one of us alx)ve the 
necessity of making use of known features in order to read features 
of unknown countries, and of comparing distant mountain groups 
and ranges, rivers and lakes, capes and inlets with the more familiar 
examples. 

One advantage of such an atlas would be that no country could 
be ignored, however distant and unimportant it might seem to be. 
It is more useful to have a reliable map of New England than of 
Labrador, but the two maps are equally needed for the morphologi- 
cal conception of nature. In studying how ice and rain, water and 
wind, have carved or built up the soil; how mountain and river, sea 
and shore constantly contend with one another, no country can be 
left aside as of no importance. 

Nowadays, countries like the shores of Bering straits hardly 
come under our consideration: because few atlases show them 
except on the maj) of their resi)ective continent — i. e. on a very 
small scale; and because, coming naturally to bo placed in the 
comer or on the edge of such majjs, they are submitted to a very 
great amount of distortion. No maj) of Asia can give an adecjuate 
idea of the region beyond the Amur. According to the projection 
used, the misrepresentation will atfect a different character, Kam- 
chatkii may appear too large or too small, too long or too short, but 
no map will give its true form. 

A complete series of maps on the same scale would show more 
exactly the state of our geographical knowledge than the atlases at 
present in use are capable of doing. Little known countries are 
generally drawn on a smaller scale than others; and, in filling the 
white spaces with a few names which thus receive a misleading 
importance, the map appears to represent a known district whereas 
the cartography is altogether problematical. Besides, on such 
small-scaled maps the surveyed parts cannot adequately l)e drawn, 
and thus, while partial ignorance is hidden, true knowledge cannot 
be displayed. 

It can, at first, be asked with some hesitation whether the oceanic 
spaces ought to be represented with the same uniformity as the 
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emerged lands. To this it may be answered that in these days 
when the depths of the seas, when oceanic currents, deep sea 
deposits, forms of plant and animal life are subjects of careful study, 
no spot of the earth's surface* is without interest. But every doubt 
is set aside when we realize that no island is completely represented 
without the extent of sea which surrounds it. It is only the dis- 
tances between the islands of an archipelago compannl with their 
size which win bring home their true character to the student. Is 
not the span of sea interposed between California and Hawaii one 
of the principal characteristics of that island? As a matter of fact, 
it is impossible to find a single part of the oceanic space, the rei3re- 
sentiition of which is not important in itself or in relation to some 
neighboring land, and therefore we must decide to leave no part 
unrepresented. 



Coming now to an actual proposition for such an atlas a few 
leading conditions must be made clear, without (?ntering into tech- 
nical discussions. 

I. No extent of the spheroidal earth can be drawn on a flat 
sheet of paper without some deformation. According to the chosen 
system of projection, the errors in length (distance ])etween two 
points), the errors in angle (form of f(»atur(»s), th(» terrors in area, 
will have a certain value at every i>ou\t of the map. There is no 
way of avoiding errors of souk* sort; but the reader of the atlas 
must l)e made aware of them and must be given th(» means of cor- 
recting them if lu? wants to make us(* of the atlas for any local 
accurate mensuration. 

II. Every map should he drawn for itself with the least pos- 
sible error; in other words, we cannot entertain, for example, the 
idea of making a one-scaled atlas by simply cutting into equalized 
sheets a large-scaled mai) of the whole world. 

III. The greatest error in a map, (in length, angle, or area) 
depends on the extent of land represented upon it. We can there- 
fore limit the errors to such value as we like, not forgetting, how- 
ever that the smaller the area mapped out on one sheet, the greater 
will be the number of maps necessary for the representation of the 
whole world. In our proposed atlas we show Europe on one sheet, 
the United States on another, at the scale of 1:10,000,0(X); each 
map will be sixteen inches by twenty-four inches and thirty-six 
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such maps are needed for the representation of the earth's surface. 
With the chosen system of projection the errors in the most 
deformed parts (near the comers) would be three per cent on 
lengths, five per cent on angles, and none on area. 

IV. Every map of the atlas must show something interesting 
in itself, and as far as possible a complete geographical unit, such 
as countries or seas which belong to one another by morphology or 
by climate or by historical development. To give an example: part 
of the Antilles will be shown on the map of the States, but never- 
theless must another map of the one-scaled atlas represent the 
whole of the Antilles and of the Gulf of Mexico from Texas to 
Guiana. Maps of the atlas will therefore overlap, especially those 
dealing with the continental masses. 

We would advise three editions of the atlas which we have 
studied: a Physical atlas, a School atlas, and a Pocket atlas. 

Physical one-scaled atlas: Scale 1:10,000,000, 36 maps, 16x24 
inches. 

School one-scaled atlas: Scale 1:20,000,000, 36 maps in an 
atlas, 8x10 inches. 

Pocket one-scaled atlas: Scale 1:50,000,000, 36 maps in an 
atlas 4x5 inches. 




GEOGRAPHIC ENVIRONMENT 

BY J. F. CHAMBERLAIN 

In the long vanished past, that dim, uncertain time called by 
Clodd the childhood of the world, man walked with slow and fal- 
tering step, guided and controlled by the hand of Nature. He 
lived, as did the lower animals, in direct contact with her, his wel- 
fare depending upon his ability to use the blessings which she 
offered, or to overcome the obstacles which she placed in his path. 

Slowly, yet surely, this child of nature grew in mental and 
moral strength until to-day he has harnessed and put to work 
forces which he once feared and otfered sacrifices to, while other 
forces in the past unknown and undreamed of, are now his willing 
servants. 

Thus, altho the relations between man and nature have 
changed materially with the development of the former, the sub- 
ject of ^'geographic environment'' is to-day. and must ever be, one 
of great importance to the student of geography and human affairs; 
and no study of place or people can be complete if it leaves this out. 

The realization that the social condition of man is to a consid- 
erable extent the result of his physical surroundings, dawned 
slowly; but at the present time the tracing of the relation between 
the geographic and the social environments is the central thought 
in geography. 

Ritter, who did so much to bring al)out a rational treatment 
of the subject, says: "Is it not worth while, for the sake of the 
history of men and of nations, to study the earth in its relations to 
its inhabitants?" 

Buckle has shown that nature acts upon man chiefly in two 
ways. Food, soil and climate have a marked influence ujxjn his 
social condition. They have to do with the accumuhition and the 
distribution of wealth, and therefore with the distribution of power 
or government. The general api^earance of nature — her moun- 
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tains, forests, streams, etc., — has to do with the thought of man. 
His religion, literature and art are detcMinined in part by this. 

It is believed by many that the division of mankind into races 
is the result of these varying physical conditions. For example, 
the environment of the Negro could not have resulted in any other 
human product. 

In his '^Principles of Economy," Mill says: "Of all vulgar 
modes of escaping from the consideration of the effect of social and 
moral influences uix)n the human mind, the most vulgar is that of 
attributing the div(»rsities of conduct and character to inherent 
natural diffc»r(»nces." 

When* th(* soil makes but scantv returns for man's lalxjr, we 
find the X)eopl(? daily consuming all or nearly all that they produce. 
The same is truc.^ of a roving people. Then* is then no accumula- 
tion of mat(»rial things. There must 1k^ constant labor to provide 
for daily iiect^ssities. Without U^isure there is no opix)rtunity for 
social development. 

Where soil is fertile and climate favorable, food is produced 
easily and in abundance. This nutans the origin of a wealthy or 
non-productive class. It is to this class that we must look for 
progress. 

All the ancient civilizations of the world without exception 
were located wh(»re the minimum amount of lal)or would produce 
the maximum amount of food. In proof of this witness China, 
India, the vall(»y of the Tigris and Euphrates, and Egypt. 

One* of the best proofs that differences in the social organiza- 
tion of i)(^oples are not du(» to any p<»culiar qualities existing in the 
p(K)ples theniselv(*8, is found in the fact that a race may in its own 
home exhibit v(»ry little progress and yet when surrounded by new 
physical conditions it may advance materially. 

The Arabs furnish us with a good example of this. In Arabia 
they w(*re in th(» past, <is they an» to-day, hardly more than wan- 
dercTS, but in Spain and western India th(?y exhibited considerable 
culture. They ejected magnificent buildings and establisht^l great 
libraries. Th(» Tartars on the Stepi^es of Siberia were a fierce 
uncivilized peoph*; in China they developed quite a high civilia^i- 
tion. The American Indian is the same from Alaska to Patagonia, 
yet his social condition varies so greatly as to make it apj^ear as 
tho then* W{»re s(*veral races. In Peru, in Mexico, and even in 
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certain parts of the "arid west" where, owing to irrigation, food was 
easily procured, we find that the Indian made considerable progress. 

Where food is easily obtained and its sustaining power great, 
we find dense populations, low wages and poverty on the part of the 
productive class, and great wealth and power on the part of the 
leisure class. 

It is said that an acre of potatoes will sustain twice as many 
persons as an acre of wheat. In Ireland, before the days when emi- 
gration became important, the population increased at the rate 
of three per cent per year, while in England it increased hardly one 
and one-half per cent. Where rice is the staple article of food, we 
find the birth rate high, and the population dense. 

Just as the social condition of man depends largely upon the 
ease with which food can 1x3 obtained, so his literature, his religion 
and his habits of thought generally, dei>end in no small measure 
upon the phenomena of nature. 

The almost impassible snow-crowned Himalayas, the mighty 
streams, the intense heat of the plains, the destructive tyj^hoons, 
thi» dense, impen(»trable forests, all coml)ined to overjx^wer the 
native of India and to make him feel almost helpless in the presence 
of nature. Seeing that the forces of tlie physical world worked 
sometimes to his advantage and sometimes to his disadvantage, it 
was ix*rfectly natural that he should invest these forces with spirits, 
and then worship them and sacrifice to them in order to gain their 
favor. The Indian worshipped these nature gods not for spiritual 
uplift but in the hope of material gain. 

In India, as in other eastern countries where similar conditions 
prevail, there was an impassable gulf between mankind and the 
gods. The representations of the latter were horrible and the 
religious ceremonies were often inhuman. 

In Greece, on the other hand, nature had an elevating and 
stimulating instead of a depressing effect. The gods and men had 
much in common, while the most beautiful statues represented the 
former. 

The most densely populated portion of India is the basin of 
the Ganges. This is because the Ganges and its tributaries have 
for untold ages been bringing vast quantities of rock waste from 
the mountains and spreading it out in the form of a great delta and 
alluvial plain. In some parts of the fertile region as many as nine 
hundred persons on every square mile depend upon the soil for a 



208 GEOGRAPHIC ENVIRONMENT 

living. This, of course, results in cheap labor, in poverty, in 
ignorance, and when crops fail, in famine and pestilence. These 
very conditions keep adding to the wealth and the power of the 
non-productive class, however. 

Egypt, the **gift of the Nile," was one of the *'nest places" of 
history. Here literature, science and art were developed to a con- 
siderable degree, at a time when less favored peoples were living in 
barbarism. 

Shut in by mountains and almost trackless deserts it was thus 
rendered comparatively free from invasions. The Nile, rising in 
regions of periodic and abundant rainfall, brought lx)th water and 
fertility to the lower part of the valley. As the river has no tribu- 
taries for hundreds of miles from its mouth, the tillable portion of 
the valley is very narrow, averaging less than seven miles. The 
regularity with which the inundations occurrtnl and their absolute 
necessity suggested the presence of a controlling spirit and the 
desirability of worshipping that spirit. We get a glimpse of the 
worship of the physical world in the following extract from a hymn 
to the Nile. 

"Shine forth, shine forth, O, Nile! shine forth! 
Giving life to man by his oxen ! 
Giving life to his oxen by the pastures! 
Shine forth in glory, O Nile!" 

The planting of the crops was regulated by the annual over- 
flow of the stream, and therefore it was eagerly awaited. The seed 
was thrown on the? mud as the waters receded after the flood and 
was then trampled in by cattle, or a tree with limbs was dragged 
over the ground. 

The study of astronomy which began here at a very early time 
was no doubt promoted by observing that the floods occurred each 
year when the sun was in alx)ut the same ix)sition. 

In the paintings of the Egyptians, yellow is very common and 
it has been said that this is due to the yellow or brassy cast of the 
desert. 

Geographic control is emphasized on the Sahara and Arabian 
deserts. It is only where isolated mountain masses rise to a con- 
siderable height that rain falls. Here we find springs, grass, and 
date palms. Travel, difficult and dangerous on such wastes, natu- 
rally follows the line of these oases. Because of the scarcity of both 
food and water, camels are very commonly used, and it is said that 
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a camel, because of its peculiar value, is sometimes more highly 
prized than a child. 

As it is often necessary to move from place to place in search 
of food and water, these people have very little of the home feeling. 
This shifting from one section of the country to another seems to 
have destroyed to a considerable extent the recognition of personal 
ownership, and therefore theft is common. 

The conditions under which they live make them very hospi- 
table, especially to people of their own class, but they are naturally 
very liberty loving and spirited. 

On account of tlie scarcity of water, the Bedouin is very care- 
ful as to its use, and to apply it externally is regarded as almost 
criminal. As a partial compensation for the lack of water-baths, 
sand-baths are resorted to. 

Wood being scarce and metal heavy to transport, most of the 
few household utensils are made of gourds and calabashes. 

It is said that the sight of these children of the desert is devel- 
oi)ed to a wonderful degree. This results from necessity. The 
winds are constantly drifting the sands, changing landmarks and 
filling the tracks of the animals. Only the closest observation, the 
noting of every detail, will enable one to keep the way. 

The office of professional guide is generally hereditary and 
these men are very proud of their ix)wers and are highly resjx^cted 
by their fellow-men. 

Although living under conditions very different from those 
just described, the Eskimo is none the less strongly influenced by 
his geographic environment. Vegetation being very scanty, and 
consisting of low forms only, his home must be constructed of 
skins, ice and snow. 

Agriculture, the basal industry of mankind, is imix)ssible and 
hence animals must furnish the food supply. This is true of fuel 
and clothing also. To capture the animals which must furnish 
himself and family with the necessities of life requires much skill, 
patience and courage. 

The only means of transportation are by boat and sledge. 
These are almost entirely made from the skins and bones of animals. 

Owing to privations the Eskimo, like the Bedouin, is generally 
somewhat dwarfed. Like his desert brother he also is quite 
uncleanly on account of the lack of water. 
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Diversity in the physical conditions of an area results in diver- 
sity in its life. 

The Eskimo lives under almost uniform conditions as to climate, 
scenery, food, occupation. As a result he is stolid and unimagina- 
tive and without a history. 

Great Britain, one of the most important industrial, commer- 
cial, intellectual and moral forces in the world to-day, owes her 
importance in a high degree to her geographic environment. 

The influence of the "silver streak," across which the great 

CsBsar gazed at the chalk cliffs of Dover some forty miles away, 

has always been great. Narrow as it is, it formed quite an effective 

barrier to continuous communication between the island and the 

main land. Thus, altho invasions occurnxl, they could not be as 

effective as they woukl have l)een had England Ikhui a part of the 

continent. The Romans could not Romanize England as they did 

other parts of their empire. A storm occurring miexpectedly on 

the channel is said to have prevented Najx^leon from invading 

Enghmd. That England has not l)een obliged to maintain a great 

standing anny but has developed the most powerful navy in the 

world, is due to this same separating channel. 

Shakespeare says, 

"This fortress built by Nature for herself 

Against infection and the hand of war; 

This happy breed of men, this little world, 

This precious stone set in the silver sea, 

Which serves it in the office of a wall, 

Or as a moat defensive to a house, 

Against the envy of less happier lands; 

This blessed plot, this earth, this realm, this England." 

Tlie ancient Celtic language is now almost obsolete. In Wales, 
in Ireland, and in the highland section of Scotland, it is still si)oken 
The inaccessibility of these areas k(»pt back the influence of con- 
quering civilizations, and so the customs and forms of speech have 
remained practically unchanged. 

Scotland would never have added to the world's history so 
many pages of heroic deeils had it not teen for the physical condi- 
tions of the country. 

The influence of the '*Lake Country" upon the writings of 
Wordsworth, Coleridge and Southey is undoubted. 

England has untold wealth in the form of dejxjsits of coal and 
iron without which she could never have assumed importance 
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industrially. These deposits are close together — a point of great 
economic value. They are also near the coast. Thus the cost of 
transportation is reduced to the minimum. 

As extensive manufacturing calls for vast quantities of raw 
material and as this material cannot be produced in England, she 
naturally sent her ships to all pirts of the earth in search of it. 
This led to the growth of her merchant marine and to commerce. 

Furthermore these conditions paved the way to the acquisition 
of territory and the development of a great world power. 

Manufacturing means a dense population ; and consequently we 
find in a country much smaller than the state of California, 
40,000,000 of people. This means competition, low wages, cheap 
living, and fewer home comforts than there would otherwise be. 

One of the most important factors to \)e considere<l in explain- 
ing the greatness of Great Britain is the Gulf Stream. This mag- 
nificent ocean river bathes its shores in a flood which is at a 
temperature ten or fifteen degrees higher than that of the waters of 
the ocean in that latitude. The anti-trade winds drifting over this 
stream convey to th(» land its high temperature. Thus in the same 
latitude with Labrador which is practically without inhabitants or 
even great natural n^sources, we find the ][X)pulous British Isles. 
Had the Isthmus of Panama and Central America failed to lift 
themselves al)OV(» tlie waters of the sea, we would not be studying 
English history in our schools to-day, and English influence would 
not be manifest in your life and in mine for tliere would be no 
England. 

When the French settled in Canada they found the Saint Law- 
rence valley to be the natural avenue leading to and from the 
interior. They established a town at the head of navigation to serve 
as a point of reshipment and a base of supplies. For a long time 
Quebec was the most important ix)int on the river. Within recent 
years the channel of the Saint Lawrence was deepened as far up as 
Montreal and vessels drawing twenty- two feet of water can now 
reach that city. From that time Montreal increased rapidly in 
importance while Quebec declined, and to-day the former is the 
commercial center of the Dominion of Canada. 

One of the bloodiest and most devastating wars known to his- 
tory may be traced indirectly to geographic control. 

Both the soil and the climate of the Southern States favor the 
easy accumulation of the necessities of life. At the same time the 
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climate tends to enervate the white man while it ia well suited to 
the negro. 

It was found that slaves brought to this country could work to 
advantage in the South but not in the North. Furthermore, they 
could do better at agricultural labor such as picking cotton and 
cutting cane than they could in the mills and factories of the North. 

It was for this reason and not on account of any moral inferior- 
ity that slavery arose in the Southern States but not in those of the 
North. 

In the New England states the people settled in communities 
and villages, while in the South they were widely separated owing 
to the large plantations. This led to the development of that great 
hospitality for which the Southerner has always been noted. 

Having many human l>eings under his control, freed him to a 
certain extent from personal lalx)r; and the fact of lordship and of 
leisure naturally led to aristocracy fmd pride. 

That Michigan is one of the most imix)rtant peach raising 
states of the Union is a well known fact. Boat loads and train 
loads of this fruit are shipped every summer from the southern 
peninsula to Chicago, and many other cities and towns. 

Why should not southern Wisconsin and northern Illinois 
l^roduce their own peaches? Neither latitude nor altitude vary 
materially. 

The winter isotherms show a marked deflection to the north- 
ward in southern Michigan, thus proving that the temperature is 
higher here than it is west of the lake. The anti-trade winds 
which are the prevailing ones for this part of the world, blow over 
the land for a long distance before reaching Wisconsin and Illinois. 
Hence tht^y bring to these areas land conditions. The same wind 
when it reaches Michigan has blown over Lake Michigan thus 
bringing water temperatures to the ][x»niiisula. The temperature 
being higher in the winter east of Lake Michigan, than it is west 
of it, the fruit trees do not generally winter-kill. 

California shows in a striking manner the influence of geo- 
graphic environment upon its products and the life of its 
inhabitants. 

When the discovery of gold in 1848 became known, there 
was a perfect tidal wave of humanity directed toward this coast. 
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In most cases the movement was a hurried one. Men came 
expecting to amass a fortune and then go back to their homes 
and enjoy it. Because of this, comparatively few women came with 
the early seekers after wealth. Thus there was lacking the home 
spirit, permanence, and, to a certain extent, law. 

Later, when it was found that the valleys of this great state 
were fertile and would yield all sorts of vegetable products, people 
came to develop the country and to make homes for themselves. 

The climate of California is much milder than that of other 
sections in the same latitude but east of the Sierra Nevada moun- 
tains. As a result of this, fruits, such as the orange, lemon, fig, 
olive, etc., are produced. In the northern part of the state the 
rainfall is considerable on the western slopes of the mountains 
and as a natural consequence great forests clothe them and lumber- 
ing is an important industry. 

The great mountain wall on the east completely shuts off Cali- 
fornia from the rest of the United States. This makes railroad 
construction expensive and, therefore, freight rates are very high. 
None of the immense amount of wheat raised in the state is shipped 
by rail as it will not l)ear the cost of transportation. 

The social conditions in southern California are particularly 
favorable. The people are of a high grade of intelligence. More 
good homes are found than in most sections. The numl)er of books 
and periodicals read is greater ix?r capita than in any other part of 
the United States. Visitors are struck by the culture and refine- 
ment of men who are i>erforming very menial labor. 

One phase of the geographic environment of the country is 
largely responsible for this — namely climate. 

Southern California is the climatic Mecca of the United States. 
Hence great numbers journey to it for the purpose of more fully 
enjoying and prolonging life. As traveling is expensive and as liv- 
ing without a regular income is still more so, it follows that the 
majority of those who go to take up their residence there are in 
moderate or good circumstances. As wealth means a certain 
amount of leisure and as leisure means increased opportunities for 
the acquisition of knowledge, it is but natural that the population 
should be above the average in intelligence and morals. 

It is not the purpose of this paper to multiply illustrations of 
the well known fact that nature and man are closely related, nor to 
attempt to point out all of these relations. Its object is to show 
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that racial characteristics may be explained on the basis of geo- 
graphic control; that food, soil, climate and the phenomena of 
nature exercised a strong influence uixjii the civilizations of the 
past as they do upon those of the present day; and that altho man's 
dominion over nature is constantly increasing, ' he must ever be to 
some cxDnsiderable extent under her control. 



Rl^SSIA AND SIBERIA 

BY MARY A. FLEMING 

In the artich^s lat(»ly written alx)ut Russia, the authors have 
generally told the truth or their impressions as such. Still, since 
my return from the land of the great wliite Tzar, I liave read some 
late lx)oks on Russia, which I should think had been written by 
l>ersoiis w^io had never been in the country. The Russians are 
aware of these misrepres(»ntations and are anxious to have enlight- 
ened and intelligent visitors see and learn as much as possible of 
their country and its government, so that, when they return to their 
own countries, thest* travelers will Ix^ abh» to tell the truth to their 
compatriots. 

Including Sibt^ria, Russia has an area of nefirly nine million 
squart* miles, the greater part of which is uninhabited, altho the 
present population is l.'^O millions or more. 

The immense size, the soil, and the geographic structure of 
Russia, mak(» a great difference between it and the rest of Europe. 
The great stt»pix»s or plain, the larg(»st on our planet, stretches out 
flat and monotonous, till, passing below the l^ral mountains, it 
reaches far into Central Asia. This great plain is very like our own 
prairies of tlu' west, in the preservation of the marine character of 
its surface* and in its typical fossils. 

The* highest table-land in Euroi)ean Russia, is the Valdai 
mountains, which is not cpiite 1100 feet in elevation a l)ove sea-level 
and is northeast of Moscow. This region al)ounds in springs and 
small lakes, and here are the sources of all the great rivers of Russia, 
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which finally reach the four great seas which border on the largest 
country in Europe. The Volga, the largest river in Europe, is 
2,400 miles long. The upper part of the river has cut its way thru 
hills, and its left banks down to Kazan are as high as those of 
the Rhine. Here the scenery is picturesque; but as one sails south 
in the steamer ( whose fires are fed with j^etroleum ) it becomes less 
interesting as it flows thru flat, marshy, salt deserts into the Cas- 
pian sea. The Don flows into the Sea of Azof, the Dnieper into 
the Black sea, and the Dwina, the only large river flowing north, 
empties into the White sea. The great Siberian rivers are the Obi 
(Ob), Yenisei, and Lena, which flow north into the Arctic ocean, 
and the Amoor which flows into the Pacific ocean. The Russians 
have found, during recent surveys, an o^Den sea and sheltered har- 
bor at the mouth of the Obi, and that the Yenisei has no bar 
and is navigable for ocean steamers for one thousand miles from 
its mouth. Two years ago, the government built on the Murman 
coast, the Arctic harbor of Alexandrowsk which is north of the 
Arctic circle, but is free from ice, as a branch of the Gulf Stream 
reaches it. This harbor is deep enough for the largest ships, the 
small town is lit by electricity, and is an outlet of trade for the 
northern part of Russia. 

The Caucasus mountains form a gigantic bulwark between the 
Caspian and the Black seas. The foot of the chain lies below the 
level of the sea, and its summit is over three thousand feet higher 
than that of Mont Blanc. Mt. Elbruz reaches the greatest alti- 
tude, and there are several others in the chain whose glacier-cov- 
ered peaks outrank the giant of the Alps. 

The great breadth of the stei)pes, condemns Russia to great 
extremes of heat and cold. The fierce, hot winds of summer, and 
the bitter, cold blasts of winter, sweep across the steppes and cause 
the i^eople to build their houses close to the sheltering banks of the 
rivers. 

The Caspian sea, 85 feet below sea-level, and the Sea of Aral, 
are the remains of that great body of salt water, which, in compara- 
tively recent times, covered the land from the Baltic sea to the Black 
sea and from the Arctic ocean to the Caspian sea and the Sea of 
Aral. The northern part of the Caspian sea and the Sea of Aral 
freeze in winter, and so does the White sea. The Black sea remains 
open, tho often the rigging and hulls of ships are covered with ice, 
as are sometimes covered our own lake steamers. In February of 

8 
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last year the heavy coating of ice on a steamer caused it to sink 
near Odessa. 

We must remember that nearly all of Russia is farther north 
than New York city. The southern coast of the Crimea is 
but the prolongation of the Caucasus mountains. The Crimea is 
the winter resort of the rich, whose beautiful homes are among the 
fertile hills. The climate of southern Russia resembles that of New 
England, New York and Pennsylvania; and in the northern part, 
the climate is very much like that of our own northern states, and 
of the inhabited parts of British America and Alaska. The climate 
of Siberia is almost identical with that of Russia, except that the 
central part is subject to greater extremes of heat and cold. 

Finland is a rocky land called Fennland on account of the 
marshes and small lakes resting in bowls of granite, which abound 
in the eastern part. Of the many hills, only a few are more than 
live hundred feet in elevation above sea-level. 

The Russians liave for the last thirty years, made a scientific 
study of the soils of their country and have established numerous 
agricultural stations, several of which are in Siberia. They divide 
the country into five zones: 

1. The glacial, is the land of the "tundras" or polar marshes 
and barren spaces. This is a dreary tract of land, extending across 
the Ural mountains into Siberia. On these wastes, whose sub-soil 
is constantly frozen, only mosses, lichens, and a few stunted bushes, 
and dwarf birches can grow, and in them w^ere found the frozen 
remains of the mammoth, bison, and ox, now seen in the Russian 
museums. The few inhabitants, nomads, live by hunting and 
fishing. 

2. South of 65° north latitude is the forest zone, extending 
from the "tundras" to the center of Russia, from Kiev to Kazan. 
This broad belt of tall forest trees, called "taiga" or "urman" is 
partly of primeval pine, spruce, and fir trees and partly of birch ; 
farther southward grow the linden, the maple, the elm and the oak. 

3. 4, and 5, are the woodless zones. Three, is the "tchernoziom" 
or black mould zone, which extends toward the Caucasus. This is 
one of the richest and most fertile tracts in the world. The name 
is from the bed of black humus, which is often five feet in depth. 
It is the granary of Russia and a rival to our own w^estern prairies. 
Two-thirds of the inhabitants of the country live in this zone. 

4 is the zone of the fertile steppes, and in time will form 
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part of the black moidd zone. The tall grass and the umbelliferous 
plants are often more than six feet in height. 

5 is the zone of the sandy desert steppes extending to the 
Crimea and to the Caspian sea, and stretches out into the Kirghiz 
desert. The Crimean peninsula is very fertile, and grapes are raised 
in great quantities. Trans-Caucassia is a wonderfully prolific 
region in which all known fruits and vegetables grow easily in the 
fertile soil. 

The rich Armenian table-land extends south to the snow- 
crowned Mount Ararat, at the junction of Russia, Turkey and 
Persia. 

The word '"ouraV^ means stone belt and the low Ural moimtains 
are also called the backbone or spine of the empire. The highest 
of these peaks does not reach the limit of eternal snows so there are 
no glaciers on them. The snow lies on the plains on both sides, 
sometimes for seven months in the year. During the short hot 
summer the vegetation ripens quickly. There is no difference 
between the forests on the two sides of the Ural mountains and not 
until one reaches Lake Baikal is seen a difference in flora and fauna. 

Siberia was conquered in the latter part of the sixteenth cen- 
tury, and its great wealth in minerals was then discovered in the 
metamorphic rocks of the Ural mountains. 

The northern part of Russia is underlined with rich beds of 
copper and lead. Erratic blocks of Finnic granite are scattered 
down to the fertile plains south of Moscow in the basin of the Don; 
on lx)th sides of the Caucasus and in Siberia are immense beds of 
coal. Coal and iron deemed the two great necessities of modern 
labor are very abundant. Some of the great iron factories in Sil)eria 
have been in operation for over 150 years. Many mines of gold, 
silver, mercury, and of the essentially Russian metal platinum, are 
worked; and many more lie yet untouched. All the precious and 
semi-precious gems, and valuable earths and buildingstones abound. 

Siberia occupies the whole of the northern part of Asia and 
lies between 45° and 77° north latitude and between 60° and 190° 
east longitude (from Greenwich). It covers one-fourth of Asia, 
about one-ninth of the land surface of the earth, is two and one- 
half times larger than Russia in Europe, and nearly one and one-half 
times as large as the whole of Europe. 

Geographically the Russians divide Siberia into three regions, 
viz., Western Siberia, Central Siberia and Eastern Siberia. West- 
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em Siberia has been colonized for centuries by emigrants from 
Russia, who were attracted by a climate like their own and by the 
rich mining districts of the Ural and the Altai mountains. Central 
Siberia with its tablelands has a colder climate than Western 
Siberia. Separating it from Eastern Siberia is Lake Baikal^ which 
is the largest fresh water lake on the eastern continent, and has an 
area of 13,000 square miles. In l^KK) the chart of this lake was cor- 
rected and four light houses built on the most important points of 
its coast, making it safer for steamteats. 

The Yakutsk territory includes the basin of the Lena river, 
and is rich in coal, iron, salt, silver, precious stones, and above all, 
gold, which induces emigration in spite of a climate so severe that 
only in the south can any agriculture flourish. Eastern Siberia 
includes the Amoor region, which was ceded to Russia by China in 
1860, and the island of Saghalien obtained from Japan in 1875, and 
which since then has been 'a place of confinement for criminals 
of the worst class. The southern portion of Eastern Siberia up to 
55° north latitude is well cultivated in the numerous fertile valleys 
of the Trans-Baikal basin and the flocks and herds of the nomadic 
trilxjs find excellent pasture on the steppes. 

The Trans-Siberian railway passes thru the most fertile part 
of Siberia. 

The Russian government has tried many ways of colonizing 
Siberia: by exiled criminals, by prisoners of war, and by encourag- 
ing voluntary emigration. The number of convicts is not great in 
comparison with the voluntary settlers. Now that the railroad has 
brought the east and the west together, the Russian government, 
according to a reliable official report, has decided to discontinue the 
transportation of convicts to Sil>eria. 

At the beginning of the nineteenth century, there were in 
Siberia six hundred thousand Russians, the majority of whom 
were free settlei-s. After the emancipation of the serfs in 1861, by 
the emperor, Alexander II, emigration increased until up to 1892, 
when for the last ten years the number reached about forty 
thousand annually. The government gives land and all sorts of aid 
to colonists, as it is anxious to have the country settled by its own 
people. At present about eighty-five per cent, of the population of 
Siberia are Russians; the other fifteen per cent, are mostly Kirghiz 
and Mongols. 

The three main race elements of Ttussia are the Finns, or 
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Tchuds, the Tartars, and the Slav which has nearly absorbed the 
other two. The Cossacks (Kusak), are not merely hardy soldiers, 
but the inhabitants of southern Russia. They are, the Cossacks of 
the Dnieper, the Cossacks of the Don, and the Cossacks of the 
Volga. Some of the latter have settled in Caucasia and are called 
sometimes Cossacks of the Tereck. There are the wild nomadic 
Kirghiz and Kalmuk tribes and many other races which will be 
assimilated. All languages, like all religions are tolerated, but the 
Russian language must be taught in all schools, and must be used 
by all railroad and other government employees. 

The Tzar is an absolute autocrat, but he is assisted in govern- 
ing this immense empire, by the council of state, the [senate and 
the Holy Synod. The ministers who form the council of state are 
ten in number and each is only responsible to the Tzar. They are 
the ministers of the court, of foreign affairs, of war, of the navy, of 
the interior, of public instruction, of finance, of domains of the 
state, of ways of communication (bridges and roads), and of jus- 
tice. There are governors and vice-governors of each large city 
and of the ninety-nine governments into which the country is 
divided. Of these fifty are in Russia, ten in Poland, eight in Fin- 
land, twelve in the Caucasus, eight in Siberia, and eleven in Central 
Asia. There are many minor officers in the subdivisions of these 
districts. 

The village commune or '*Mir'' is, in fact, a pure democracy — 
a co-operative association of the local peasants of each village, un- 
der a president elected by themselves, who exercises paternal 
authority in conjunction with the village parliament, which is con- 
vened in cases of emergency. Five-sixths of the people live in 
these communes. 

There are ten great universities in Russia; St. Petersburg, 
which is a very beautiful modem city, has the largest of these 
universities, has schools of mines, of technology, of forestry, of 
medicine, of law, for civil engineers, for the blind, and for the deaf 
and dumb. There are 21 gymnasiums or high schools for boys, 
22 for girls, and 450 elementary schools. Moscow is pre-eminently 
the most wonderfully charming city of the world, with its old 
Kremlin (Kreml) whose spires of gold glitter in the sun, and whose 
great palaces contain the richest and most beautiful museums in 
the world. It is a city of 450 churches, but it also has 450 ele- 
mentary schools, besides many higher institutions of learning. 



220 BUSSIA AND SIBERIA 

Warsaw (Varsouvie) is the next city, and was formerly the 
capital of Poland. It is to-day scarcely Russianized, has four 
times as many Roman Catholic churches as it has of Greek Catho- 
lic, and is a garrison town. 

Odessa is a very modem shipping port on the Black Sea, 
showing here and there its ancient Greek origin. All around the 
Black Sea, and over into Asia, are the remains of ancient Greek or 
Scythian cities, and one passes over the classic ground of ancient 
Greek history by the road on which the Argonauts passed over in 
search of the golden fleece. 

Lodz and Riga are modern, but Kiev on the Dnieper is not. 
It retains much of its old time simplicity and the remains of its 
ancient Kremlin. (All old cities in Russia had a Kreml, which 
was a walled enclosure, usually on a hill.) It is the center of wor- 
ship. It is the holy city of Russia, of the Greek church of which 
the Tzar is the head. 

Kazan on the Volga is a thriving city, partly modern; one-half 
of it is a Tartar town, with a mosque and Tartar shops. The Tar- 
tars have the monopoly of certain goods, such as the manufacture 
of morocco, leather goods, etc. 

Nijni Novgorod, famous for its annual fairs, is losing much of 
its oriental character since the advent of railroads. The glitter of 
the electric lights along the shores of the Volga river, and on the 
long bridge connecting the city proper with the part occupied by 
the fair for only three months in the year, shows a modern spirit; 
but also shows that the fair will soon be, with its great modem 
bazaars, only a huge national exposition. 

Tiflis, the ancient capital of Georgia, is now much more 
oriental, with its small beautiful Turkish, Persian and Armenian 
shops. It is very picturesque, partly built on the side of a moun- 
tain, and the Kur river cuts it into sections. 

Baku, on the Caspian, is a fine large city, the center of the 
great petroleum trade. Natural gas, too, al)ounds there. 

Ekaterinburg, in Western Siberia, has grown from a small 
fort to a large manufacturing city, in which one prominent indus- 
try is the cutting and polishing, in the imperial and other facto- 
ries, of the precious and semi-precious gems. The inhabitants, 
like others in cities east of the Ural mountains, say, we are geo- 
grai)hically in Siberia, but politically in Russia. And the day is 
not far distant when all the great empire will be Russia. 
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Many of the Siberian cities have more than 20,000 inhabi- 
tants. Some of the mining towns resemble those in our own 
mining districts. The Russian peasant villages are all alike, in 
one long street. The small houses (isba) have generally only one 
story, the overhanging roof and window blinds rudely decorated 
with perforated wood work. High wooden fences between the 
houses enclose the sheds for the carts, the utensils, and the stables 
for the horse and cow. In each house, there are two rooms with 
a corridor between them, and in the back or black room is a 
great brick stove, upon which the whole family sleep in the long 
cold winter. The furniture is of a most primitive type of wooden 
tables, benches and utensils, but in one corner are hung the "icons," 
or images of the saints, before which hangs a lamp. The dress of 
the peasants (monjiks) is a cotton shirt, a long coat lx)und at the 
waist, a fur cap in winter and in summer a high straw hat dating 
from the time of Peter the Great. They wear either sandals made 
of birch bark or high boots, and in winter fur boots and a long 
circular lined with sheepskin. The women wear a chemise of 
coarse cotton, a dress of bright colored calico, and cover their heads 
with a cotton handkerchief of another color, excei)t on fete-days 
when they wear a si>ecie8 of diadem, now rarely seen, and in winter 
a thick cloak tightened at the waist. 

The Trans-Siberian railway will soon be completed. The route 
across Russia and Siberia will be 0,400 miles long. On the 19th 
of May, 1891, the present emperor Nicholas II, then heir-apparent 
laid the first stone at Vladivostok. On the Pacific oc(»an many 
side-lines and branches will later on l)e built. At present, ice- 
breaking lx)ats ferry the cars across stormy Lake Baikal. When 
the line is built around the southern end of the lake, the journey 
will l)e much shortened. The section of country now reached by 
steamboats on the Shilka, Sungari, and Amoor rivers, will in the 
near future be connected by railroad lines. 

Many of the villages and military posts f)lanted along the 
Amoor river in 1858, are already growing into cities of more than 
15,000 inhabitants. Blagovestchensk has 38,000 and many hand- 
some residences; and Kirin, a garrison town on the Amoor has 
200,000 inhabitants. There has never before been anything in the 
world to compare w4th the present rapid settlement of Siberia, 
except the settling a few years ago of the western part of the United 
States. 



THE MANUFACTURE OF LINEN YARNS AND TWINES 

BY PHILIP EMERSON 

In previous papers/ the ^eo^aphical distribution of flax cul- 
ture, and the preparation of flax for market, have Ix^en discussed. 
This i^aper briefly considers leading phases of linen manufacture, 
excluding the processes of weaving and finishing cloth. It is 
designed to accompany the set of flax specimens' which is offered 
in ('xchange, and may serve as a suggestion to others preparing 
descriptions to accompany exchange sets. 

After the flax stalks have been retted and scutched to se^mrate 
the valuable fiber from the wastis woody matter, the following 
proce^sses simply serve to finely divide the fiber and to spin it into 
yarn which may b(» woven into linen cloth or twisted into linen 
twine. While fiber of cotton, silk, or wool, is of definite size, the 
bast fibers of a plant, as flax, may be divided into strands of almost 
any dc^sired size. One of the most valuable qualities of flax is this 
which (mablc^s it to Ih^ split again and again until the finest strands 
of fiber are secured. Thus if somewhat harsh and brittle, flax is 
us(hI for the coarsest bundle twine and crash cloth, while from soft 
and i)liable stalks the finest thread and the most delicate linen fab- 
rics are^ mad(\ 

The flax filx^r is divided l)y combing it u|x>n an array of long, 
stout, sharj), veTtical, steel pins, set closely in successive lines. The 
instrument is a hackle, and the i^rocess hackling. Formerly all 
hackling was by hand, the hackle being stationary while the flax 
was held in th(» hand and drawn across and thru the teeth until fine 
and clean. Now much flax is hackled by machinery. Most flax 
imiDorted to American mills has l)een already hackled, or dressed; 
but th(* Smith & Dove Mfg. Co., of Andover, Mass., import their 
flax undressed or sim[)ly scutclunl. On a hackling machine, suit- 



1 Bulletin of the American Bureau of Geography, Vol. II, No. 2. 
'See list of approved material published in this Bulletin. 



THE MANUFACTURE OF LINEN YARNS AND TWINES 223 

able portions of flax, or pieces, are held in steel clamps, while short 
pins set in the slats of traveling aprons on either side pass thru the 
flax and comb or hackle it. At one end of the machine the pins 
are coarse and far apart, at the other fine and close set. The 
clamps that hold the flax are on a track that moves automatically, 
first lowering the flax between the descending pins of the hackle 
for a brief period, then raising it and moving it on to the next set 
of pins, between which it is in turn lowered for further combing. 
At the end of the first machine of each set of two, boys remove the 
pieces of flax from the clamps and reclamp them so as to leave the 
end not yet hackled ready for hackling as it travels back on the 
second machine. As the flax is hackled, all the short fibers, or tow, 
cling to the pins until brushed off by rolls which clean the pins as 
the ai^ron turns back over the lower roll or pulley. The dust and 
dirt drops at the center, and is gathered up and burned. Thus the 
tow is clean, and is saved for use. 

Some flax is still hackled by hand, since this allows the exer- 
cise of judgment in deciding how much hackling any jiiece of flax, 
or any part of a piece should be given. The machine necessarily 
treats all alike. Hand hackling avoids over-hackling and the waste 
of good fiber thru tearing it up into less valuable tow. 

After the flax is hackled on the machines, it is sorted by hand 
hacklers, if it is to he used in fine threads. These skilled men pass 
the flax first thru a coarse, then a fine hackle, and comb out all the 
nubs or small snarls left by the hackling machines, and which 
would spoil the evenness of fine thread. Then each piece is laid 
on one or the other of two j^iles according to the fineness of the 
filn^r as determined by the feeling. Many details of the work are 
related by a skilful hackler. For instance, the flax is worked longer 
toward the crop end, or seed end, for thus one works with the fiber 
to its smaller end, and there is less waste than when working 
toward the root end. The flax varies from year to year, and must 
be studied by the hackler to ascertain the best way of handling it. 
In Europe the main object is to secure fine fibers for linen cloth ; 
in America the hackler works to secure the strongest fiber, since it 
is mainly used for thread. 

After hackling has split the flax into fibers of the desired size 
and measurably cleaned them, the fibers must be drawn out and laid 
side by side in a long, loose ribbon or sliver, ready to be si^un into 
yarn. The ordinary combing or carding machines, which lay the 
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short fibers of cotton, wool, or tow parallel, would but serve to 
tangle the very long flax fibers. So special drawing machinery is 
needed. 

The first machine is a spreader, so called because the flax is 
spread in overlapping pieces in four or six rows on the inclined 
surface of a broad moving belt, which carries it forward to where it 
passes between two rolls. Beyond the first pair of rolls is a second 
pair, the distance between the two being somewhat greater than 
the longest flax fibers. This is because the second x)air of rolls 
turns more rapidly than the first, and the fibers in its grasp are 
drawn gradually away from those in the grasp of the first set. As 
the flax leaves the first rolls, successive sets of pins resembling 
those of the hackles, but closer and finer, and borne on separate 
steel rods, are inished up among the flax fibers, and move slowly 
along toward the second pair of rolls, near which they drop 
down and travel back below. At first the fibers cross from side to 
side in the rows of flax, but as they are drawn thru the sets of i^ins, 
or gills, the tendency is to draw each fiber either entirely to the 
side or to the center of the sliver. At the end of the machine the 
six thin slivers are combined into one, which passes into tall cylin- 
drical holders. 

Often two grades of flax, as Dutch and Courtrai are placed on 
the spreader at once, so that the final sliver mingles the two to 
obtain just the quality and value of thread wanted. The several 
purposes of thoroly mingling different grades of flax, drawing out 
the fil)ers until parallel, and forming a sliver of uniform weight 
thruout, are but partially accomplished on the spreader, and the flax 
passes thru three similar drawing machines thereafter. At each draw- 
ing two overlapping slivers enter each of the six (sometimes four 
or eight) divisions of the machine, but are so much drawn out thru 
the gills that but one sliver is usually produced from the first or 
second drawing, altho the third yields two to each machine. Thus 
to secure evenness of the yarn or thread, the flax as laid upon the 
spreader has now been doubled 6 X 12 X 12 X 6, or 5184 times. 

To produce finer yarn, the ratio of speed between the first and 
second pairs of rolls on each machine is increased, the greater 
draught giving a finer sliver. For fine work, also, finer pins are 
used, and narrower gills, therefore narrower slivers. 

The flat sliver is next made ready to l)e sjmn into yam. On a 
roving frame many slivers are at one operation still farther drawn 
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out thru fine gills. Every sliver is then guided into a narrow but 
loose bundle of fibers, to which a slight twist is given as it is wound, 
making the roving a very loose yam. Twisting and winding the 
roving are two separate operations which proceed simultaneously, 
and so require separate action on the part of the machinery. The 
spindle serves as a shaft for the l)obbin, but the bobbin turns inde- 
pendently and slower than the spindle altho in the same direction, 
so as to wind the roving. The lx)bbin also turns faster and faster 
as it fills, that the roving may te wound with uniform speed and 
therefore with uniform strain upon the roving. All the lx)bbins 
rest upon a steel shelf, the lx)bbin l)oard, which slowly rises and 
falls, so that the roving will be wound evenly uix>n all parts of the 
bobbin. The spindle has two arms which extend out a little farther 
than a distance equal to the radius of the bobbin, then down a dis- 
tiince nearly equal to its length. The roving passes thru an eye in 
the apex of the spindle, turns about one arm, and imsses thru 
another eye at its end, then to the l)obbin. As the spindle, or 
spindle flyer, rapidly turns, the roving is of course twisted, and 
while twisted is wound upon the bobbin. 

In converting the roving into yarn, the fiax fiber is untwisted, 
drawn out still more, then tightly twisted as yarn, or single-ply 
thread. A spinning frame is similar in its action to the roving 
frame just described. There are no gills, but the roving is drawn 
out as l)efore between first and second pairs of rolls having diffenmt 
speeds. The bobbin is not driven indei^endently h(Te, but revolves 
by friction uix)n the spindle which forms its shaft, being retiirded 
sufficiently to wind the yarn by a leather string, which l)ears against 
a groove in the bobbin's rim, and is pulled taut by a lead weight 
deix»nding from its end. 

Some yarn is spun dry. Wet spinning is also practiced, 
because when the roving is thoroly wet l)efore the fibers are drawn 
and twisted, the loose ends of the fil)ers are incori)orated in the 
yam instead of flying free as fuzz. In wet spinning the roving 
passes into a tank of steaming hot water l)efore reaching the first 
pair of drawing rolls. For shoe thread, used in handsewed shoes, 
the roving is dami^enwl by contact with a f(4t roll that is wet with 
cold water. Damp spinning is used instead of wet spinning so 
that when the shoemaker breaks his thread preparatory to doub- 
ling and waxing it the thread will not break short off but will draw 
out to a fine end. 



22^) THE MAXUFACrrBE OF LINEN YARNS AND TWINES 

Tow, the short fil)er comljed out in hackling, passes thru a 
similar series of processes. Different tows are placed in layers in 
grt^at bins, different mixtures lieing made for diflferent purposes. 
The tow is then pulled down across the several layers, so as to 
secure equal amounts of each as it is removed for use. A tow card 
is a difficult machine to descrite. It consists of a large central 
cylinder set with fine sharp teeth, and pairs of surrounding smaller 
cylinders with Ijent teeth, or pins, which revolve at different rates 
of six*ed. The tow is picked or coml>ed from one to the other, so 
that when it is removed from the last roll it comes off as a fine, thin 
sheet which may te gathered into a sliver. The little book, ''The 
Story of the Cotton Plant, published by D. Appleton & Co., New 
York city, gives a fuller description of a cotton card, which is simi- 
lar to a tow card. The tow sliver pjisses thru three drawing 
machines, a roving frani(\ and a spinning frame, as does the flax 
sliv(»r from the sprea(l(»r. Yams spun from tow and those spun 
from flax Ixjar 8om(»what the same relation to each other as do 
wool(»n and worsted yarns. 

Aft(»r spinning, the yarn is wound from many l)obbins to an 
equal 8(?ri(»8 of skeins on a long reel, in readiness for various j^roc- 
esses of flnishing the yarn. The skeins are often Ixjiled, washed, 
bl(»ach(»d, washeMl, soureil, washed, boiled again, washed, oiled and 
soajMHl, wrung out, shaken out, dried, colored, and worked until 
soft and pliabh* — some fourteen or more operations. The first lx)il- 
ing is for three hours with caustic soda, which acts like soap to 
soften and removes all foreign matter, thus leaving the pure cellu- 
lose of the flax. The boiling also destroys all germs of fermenta- 
tion, which would otherwise cause the yarn or twine to decay after 
it had become w(*t in use?. The* washing removes the softened for- 
eign matter in preparation for bleaching. In washing, the skeins 
an? plac(Hl loosely over stjuare shafts which turn them in and out 
of th(? water. 

In bleaching, chemicals, by the action of chlorine and oxygen, 
dt»stroy tlu* coloring matter, yet without weakening the strength of 
the fib(T to more than a slight extent. Washing largely removes 
the chlorides, and a slightly acid bath in the sour boxes serves to 
neutralize any alkali left. The following washings and boiling 
thoroly remove all trace of the acid, which might injure the yam if 
it r(»mained. Oiling scarves to soften the much washed yarn, and 
the soap gives a slight film to its surface which makes it smoother. 



THE MANUFACTURE OF LINEN YARNS AND TWINES 227 

To remove the water, the skeins are placed in a steel recep- 
tacle, and this is revolved so rapidly that the water is thrown oflF 
thru perforations in the steel. The skeins are then thrown over 
short horizontal pins, and shaken and pulled to remove all kinks 
and straighten out the yam before drying. The strongest yam is 
that which has been dried slowly in the air. The skeins are hung 
on poles in rooms whose walls consist of shutters, which may be 
opened to allow the air to blow thru. In our climate, espi^cially in 
winter, much yarn must be dried by artificial heat. Then powerful 
fans force air over coils of steam pipes into the drying rooms. 

When dried, some yam is colored in baths with aniline colors. 
The standards are so mixed as to give the desired tints and shades. 
All yams when finally dried must be worked in some way, to 
soften them and remove their harshness. The coarse twines are 
thoroly pounded by beaters which resemble sets of i^ile drivers on 
a small scale. Heavy vertical wooden stamps play up and down 
over a soap-stone plate, and work the skeins as they are twisted 
and untwisted beneath them. Other yarns are passed betw^een 
ribbed wooden rolls, whose angles fit into each other like cogs. 
The best yarns are hand pinned. Skeins are thrown over a smooth, 
horizontal pin which projects from a jjost; the workman puts a 
smooth, stout i)in, or stick, thru the other end. takes it in his two 
hands, then vigorously twists and pulls the skein until it is softened. 

While some of the yarn which is to be woven into cloth is now 
ready to be packed up and sent away, that which has to be made 
into thread and twine has to be handled several times yet. If for 
shoe thread, the skeins are wound off on to lx)bbins, then reeled as 
skeins again. This would seem iietKlless, but it ensures smooth 
and perfect work in winding from the skein to the ball, in which 
form the thread is sold. Other yarn is wound on bobbins, then 
twisted into twine or thread of two or several ply, and again reeled 
off in skeins. Many twines may be separated easily into the strands 
of yam that compose them. Some twines and threads are marketed 
in the skein, these l>eing then neatly pressed into compact packages. 
Machine thread is usually wound upon pasteboanl cylinders, ready 
for use on the shoe sewing machines; and most twines are wound 
into balls. The packing, shipping, and marketing of the product 
is, however, a story in itself. 

Some of the most important products should be described. 
Much grain bag twine is made, and used on the wheat fields of the 



228 THE MANUFACTURE OF LINEN YARNS AND TWINES 

Central States. Baling twine is used in sewing up bales, in hard- 
ware stores and for other like purposes. Sail twine was formerly 
made for sewing sails, but is now used in sewing up ham bags in 
pork packing plants, and for closing flour sacks in flour mills. 
Hose twine is used in making fire hose. Bookbinders' twine states 
its own use. Carpet yams are made from tow, and serve for the warps, 
the woof or filling being woolen yarns. Fine yams are produced 
for weaving into linen cloth. Linen floss for embroidery is made. 
Shoe thread is made for hand sewed shoes, and machine thread for 
the stitching and the sewing machines used in shoe factories. 
Machine thread is made by twisting together three to sixteen 
strands of wet spun yam. The wet spinning avoids the fuzz on the 
outside of the thread, which might otherwise catch in the eye of 
the needle and break. Harness thread is twisted more tightly than 
that for shoes, as harness makers like to show the round of the 
thread in their work, while the thread in shoes should flatten out, 
to give a smooth surface to the foot. 

But is this geography? Frankly, no! The relation of the dif- 
ferent qualities of flax to the climates and peoples where they were 
produced was a geographical problem; the distribution of flax 
manufacture is a matter of geography; but the processes of manu- 
facture are not strictly so. So full a study of processes as is sug- 
gested here is appropriate to the study of a few home industries, 
which shall then serve as types; but should not be undertaken for 
more than a very few of the most important industries unrepre- 
sented at home. These should include one textile industry, but 
preferably the manufacture of cotton or woolen goods rather than 
that of linen thread and cloth. 

The sketch is intended to suggest the kind of description 
desirable as an accompaniment for sets of specimens offered in 
exchange by memters of the Bureau. It is designed to aid the 
teacher to understand a set of flax specimens, and to effectively use 
them in making her pupils so accjuainted with flax and linen that 
they may readily appreciate to the full the references to them in 
their text-books. The specimens will very largely serve their pur- 
pose if simply placed before the children accompanied by illustra- 
tions and a brief written description prepared by the teacher to fit 
the pupils' needs. The work would occupy a place and rank simi- 
lar to that of the ordinary information about lands and j^eoples 
customarily given in geography. While not directly concerned 



CHILDBBN AND CONTOUR MAPS 229 

with relations, thoro knowledge of a product or industry gives a 
realization of matters which it is the special province of geography 
to relate to other factors. 



CHILDREN AND CONTOUR MAPS 

BY RALPH P. IRELAND 

One can use contour maps profitably with children of any 
grammar grade. There is little difficulty when proper care is taken. 
Only the work must be selected with as much regard to the child's 
age and ability as any other work. Moreover, he must be given a 
fair chance to learn what has been selected. If one will put him- 
self in the child's place there is a possibility that he may conclude 
that there is less difficulty in understanding a contour niaj) than 
the ordinary colored political map. 

In order to begin rightly the child must see some contours 
either actual or miniature ones on a model. This may be made 
from clay, putty, wood, stone, etc. The substance does not matter 
particularly, but the contours must be so distinct that he cannot 
heli3 seeing them. They must be accurate. The model should be 
durable enough to be used more than once. I have found that a 
model made of clay with contours of twine held in place by beads 
inserted when the clay was soft, to answer fairly well so far as 
effectiveness is concerned. 

When once the meaning of contoure is grasped by a child, he 
will find that out of door illustrations are not rare. The lines mark- 
ing the layers in a sand bank, particularly if excavation or erosion 
has left a part of it detached from the rest so that the lines may be 
followed all around, and also the lines marking high water and low 
water along the coast are illustrations that come readily to mind. 
The child who plays in a crowded city street may stop to notice the 
lines in a melting ice fragment, before he breaks it into smaller 
fragments on the curb-stone. The country boy will know where 
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the sheep have terraced a hillside with contour-like paths while 
feeding. 

The teacher who is just starting with contours is most fortu- 
nate if she has a map of the immediate locality to present at an 
early stage. Lacking this, one showing detached hills or mountain 
peaks would naturally be the next lesson. 

Now as to the method of using the maps with a large class. 
Under average conditions it is hardly possible to have duplicates 
enough for each child. Nor is it wholly desirable except at 
first. Yet each child must have a fair chance to see the map if he 
is to be benefited. If it is held up before the class or used as a 
wall map he does not get this chance. A good way that will readily 
suggest itself to any teacher is to divide the class into groups. One 
gi'oup gathers about her for study for five or ten minutes and is fol- 
lowed by another till each child has studied the map at short range 
under the immediate care of the teacher. This takes time but none 
of it is wasted. 

Right here is a good jilace to ask what is gained when the 
meaning of contour maps is thus carefully taught. Before answer- 
ing one must consider what the maps are. The term contour map, 
as here used, refers to the topographical sheets published by the 
United States government. These sheets in addition to topography 
show drainage in detail and, either directly or by implication, a 
greater or less amount of climatic, commercial, and historical mat- 
ter, as well as some other things. The mere locating of the area 
covered by one of these sheets upon the ordinary text-book map, 
showing a state or group of states, is of no small value. I know of 
nothing that will give a New England child so good an idea of the 
immense size of the western states as the discovery that the area 
covered by the sheet he has been studying occupies no larger space 
upon the map of California or Montana than may be covered by the 
end of a lead pencil or a school crayon. If one wishes to show the 
aridity of the Colorado Plateau, how can he do it better than by 
pointing out upon the Las Cruces sheet a river without branches, 
tiny intermittent streams "ending nowhere," and water-holes ten to 
twenty miles apart? How can you give a satisfactory idea of a 
delta without the East Delta (La.) sheet? Or the work of glaciers 
without comparing some Adirondack or White mountain sheet with 
some West Virginia sheet? To give a glance at history. Can you 
teach the colonial wars or Burgoyne's campaign without some of 
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the Lake George and Hudson river sheets? Or the Civil War with- 
out the Shenandoah valley and Harper's Ferry sheets? 

It soon becomes evident to the teacher who is faithfully striv- 
ing to teach from contour maps, that, however well or poorly her 
class is growing in knowledge, her own conceptions of regions more 
or less distant, are being modified and improved at a surprisingly 
rapid rate. Any one living in a New England manufacturing vil- 
lage or city would probably claim to have a fairly good knowledge 
of rivers. Let such a one study a map of the Uvalde (Tex.) river 
or of the Platte, and this assumption would have a slightly sounder 
basis in fact. 

The chief hardships in the use of contour maps occur at the 
start and are caused by progressing faster than the children can 
follow. Those that occur later are generally due to the facts 
selected not being adapted to the grade. A pupil in one of the 
lower grades can learn the shape of a delUi, and the meaning of dis- 
tribut^iries, or s€»e that one place has great plains while another is 
covered with hills. One in the higher grades can see why the 
mounUiineers of the Appalachians have not Ix^en able to progress 
so rapidly as the jieople of the Ohio valley. Every grade can find 
some work that is fitted to it. The wise teacher will keep a sharp 
lookout to distinguish l)etween that which is acquirt^l readily and 
that which is too difiicult. Much can be learned by comparison of 
maps which cannot well be acquired by separate inspection. Do 
not show for comparison in any matter of topography a map having 
contour intervals of 250 feet and one with twenty-five foot intervals. 
It may however be done to infer a diiference in rainfall. 

The foregoing remarks are all written with the sole purpose of 
encouraging any teacher who has not already done so, to try what 
contour maps will do for her own knowledge and for that of her 
pupils. 
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BY HAROLD W. FAIRBANKS 

That portion of the Pacific Coast region embraced within the 
state of California is characterized by a remarkable diversity in its 
topographic features. The relative position of the mountain 
ranges, valleys, and plains, and the direction of the prevailing 
winds have given rise to great contrasts in climatic conditions as 
well as a variety of productions. Regions of excessive heat con- 
trast with those of perpetual snow; regions of humidity with those 
of aridity; while broad valleys devoted to fruit and grain adjoin 
mountains filled with the precious metals. 

For the full understanding of the physiography of a region, 
the student must know something of its geological history. How 
especially true this is of California will appear in the course of 
this paper. 

Physiographically, California cannot be treated as a whole. It 
is divided often by sharp lines into strongly contrasting provinces 
which have been subjected to different conditions, and exhibit dif- 
ferent types and phases of physiographic development. In one 
portion volcanic features, often but slightly modified by erosion, 
predominate; in another those characteristic of recently uplifted 
mountain blocks; in another forms of mature or far advanced 
topography; and in still another those resulting from coastal eleva- 
tion or submergence. 

No other state in the Union contains more interesting material 
for the study of physiography, and for observing the bearing of 
this upon human life, than does California. Geography should 
here attain a full and symmetrical development. 

GENERAL PHYSIOGRAPHIC FEATURES OF THE PACIFIC SLOPE 

The important features of relief of the Pacific coast region 
have a general north and south direction varying in places near the 

coast to northwest and southeast. These are a result of structural 
conditions. 
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We may distinguish in a broad way four physiographic divi- 
sions as we pass from the Rocky Mountains westward to the Pacific 
ocean. 

(1) The Great Basin and Plateau region. Nevada and the 
eastern portion of California lie in the Great Basin, while eastern 
Oregon and Washington is occupied by a vast elevated tract con- 
tinuous with the Great Basin and known as the Columbian plateau. 

(2) These areas are bordered upon the west by an almost con- 
tinuous mountain block of great magnitude, embracing many of 
the highest peaks in the United States. In California where this 
range reaches its greatest elevation it is known as the Sierra Nevada. 
In northern California, Oregon and Washington it is termed the 
Cascade Range. 

(3) West of this line of mountains lie the most important 
valleys of the Pacific Slope. The largest of these embraces the 
San Joftquin and Sacramento valleys, known altogether as The 
Great Valley of California. This valley extends in a direction a 
little west of north thru the heart of the state. Similarly situ- 
ated in Oregon is the Willamette valley; and in Washington, the 
large valley partly submerged by the waters of Puget Sound. 

(4) Separating this line of valleys from the Pacific ocean 
there is another series of mountains fully as continuous as the 
Sierra Nevada-Cascade block, tho less elevated, and designated in 
general terms as the Coast Ranges. 

Different portions of the Coast Ranges are known under dif- 
ferent names. In Washington there are the Olympic mountains; 
in northern California and Oregon the Klamath mountains; and 
thru California many other local terms which will be given later. 

At the southern end of the Great Valley the Sierra Nevada 
mountains blend with the Coast Ranges in a complex group. Con- 
tinuing easterly beyond this point the Coast Range axis is known 
in a broad way as the Sierra Madre mountains. South of San 
Bernardino the designation Peninsula Range is applied to those 
mountains which extend southerly into the peninsula of Lower 
California. 

GEOLOGICAL HISTORY AS RELATED TO THE PRESENT TOPOGRAPHY 

We trace the l)eginnings of the broader features of the present 
topography far back in Tertiary time. Altho the mountain axes 
of the California region were outlined at a much more remote 
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period yet those processes which developed the peneplain, the rem- 
nants of which are to be distinguished upon the mountain summits 
over much of the state, seem to have carried on their work thru 
the middle and late Tertiary. 

The geography of the state near the close of the Miocene was 
very different from that of the present day. The ocean filled the 
Great Valley and spread over large portions of the Ck)ast Ranges. 
The Lassen's peak volcanic ridge which now connects the Sierra 
Nevadas with the Cascade Range was not in existence at that time 
and the Sacramento valley was consequently open at the north. A 
series of more or less connected lakes of fresh water stretched at 
about ocean level across northeastern California into southern 
Oregon. Thru a protracted period of erosion, not without inter- 
ruptions, the Sierra Nevada Range had been reduced to one of low 
relief. The streams flowed sluggishly in broad valleys, and the 
climate and vegetation were quite different from that of the pres- 
ent day. 

The Klamath mountain region was probably an island at this 
time. It had also been worn down and a peneplain similar to that 
in the Sierra Nevadas extended over much of it. 

Remnants of an ancient penei)lain also appear upon the moun- 
tains of southern California. They exhibit about the same degree 
of degradation and are to the test of our present knowledge refer- 
able to the same period as those in northern California. 

Toward the close of the Miocene period important mountain 
making movements affected the region of the Coast ranges. Pro- 
tracted erosion followed the uplift. Then subsidence took place 
with the deposition of extensive beds whose position is on the bor- 
der land between the Miocene and Pliocene. After the deposition 
of these beds uplift and folding again occurred. Then the Coast 
ranges appear to have been submerged again with the deposition 
of beds, both fresh water and marine of Pliocene age. 

The movements of the central Coast ranges were undoubtedly 
felt in the Klamath mountains and in the Sierra Nevadas, but we 
have not there the criteria to distinguish them as certainly. There 
were intervals of renewed canon cutting in these latter regions but 
the sum total of the results seems to have been a continuation of 
the base leveling. 

A large part of the Pliocene was probably a period of depres- 
sion in the whole Pacific coast region. The Coast ranges were 
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however not as completely submerged as in the Miocene, and there 
are reasons for believing that the oldest recognizable peneplain rem- 
nants date from this time. 

Extending south from the Klamath mountains nearly to San 
Francisco bay there is an ancient plain truncating the mountains. 
During the Pliocene it received the finishing touches as did also 
that upon the Sierra Nevadas and in Southern California. 

The north and south mountain blocks of the Great Basin region 
may have originated during Cretaceous time; but toward the close 
of the Tertiary renewed movements aflfected them. The Sierra 
Nevadas were raised by a tilting of the block until it reached a 
hight perhaps as great as the present. Similar fault movements 
must also have disturbed the Coast ranges, in places breaking up 
the Pliocene peneplain. Volcanic outbreaks were associated with 
the movements of late Tertiary time. At the northern end of the 
Sierra Nevadas the outpouring lava filled up the depressed basin 
and formed the Lassen's peak volcanic ridge. Farther north they 
built up the great Cascade platform. 

Volcanic action at several distinct periods filled up the ancient 
river channels of the northern Sierra Nevadas forcing the streams 
to seek new ones. Volcanic action also occurred in portions of the 
Coast ranges upon an extensive scale and uix)n the coast islands. 
Thus we find that near the close of the Tertiary period the geographic 
features of the Pacific slope underwent a radical transformation. 

Erosion actively took up the task of destroying the newly ele- 
vated mountain blocks. In the Sierra Nevadas, Klamath mountains, 
and in the Sierra Madre of southern California the great cafions of 
the present day were begun. Erosion went on actively also in the 
Coast ranges and the details of the present drainage were worked 
out, but here the larger valleys of the present day were already in 
existence. They originated in part duiro^ the folding at the close 
of the Pliocene, and in part eariier as a result of the combined 
influence of structure and erosion. The whole region under dis- 
cussion must have attained an elevation greater than the present 
and maintained this elevation until the cafions had attained nearly 
their present proportions. 

Concomitant with this elevation, and perhaps as a result of it, 
the Sierra Nevadas, Klamath mountains and Cascade range became 
glaciated. The scouring of the ice modified the mountain topog- 
raphy somewhat, especially the caiions, leaving as a heritage to the 
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present day the hundreds of basins in which lie the beautiful lakes 
so thickly scattered thru the high Sierras. 

The Glacial period was followed by a general depression until 
the CJoast ranges were submerged 1,000 to 1,500 feet below the level 
now existing. During the period of submergence partial peneplains 
were formed in different portions of the Coast ranges where the 
conditions were favorable. As the country began to rise the ter- 
races which are so characteristic of the ocean front and of many of 
the river valleys came into existence. The movement continued 
until the coast was again several hundred feet higher than now. 
Finally came the last submergence drowning the mouths of the 
streams and giving rise to San Francisco bay. 

These are, as far as they are known, the chief events which 
have left their impress upon the topography. From this brief out- 
line it is not difficult to see that the topographic features of Cali- 
fornia are the result of many and diverse physical conditions. At 
the present time a discussion of the topography in all its phases 
can only be tentative. Much more investigation is necessary before 
we can l)e sure that we have a true story of even the recent geolog- 
ical events upon the Pacific coast. 

TOPOGRAPHIC PROVINCES 

For convenience of discussion the state will l>e divided into the 
following provinces: (1) The Sierra Nevada mountains, (2) The 
Great Basin region, (3) The Volcanic Plateau region, (4) The 
Great Valley of California, (5) The Coast ranges, (6) The Klamath 
mountains, (7) The Sierra Madre and Peninsula ranges, (8) 
Coastal features. 

Some of the divisions here made are natural ones, others are 
assumed for convenience. For instance, the Klamath mountains, 
Coast ranges and Sierra Madre mountains constitute a continuous 
mountain axis the whole length of the state. The drainage features 
also are not defined by the boundaries of the different provinces. 
The Pitt river rises in the volcanic plateau region and crossing the 
axis of the Sierra Nevada-Cascade block joins the Sacramento in 
the Great Valley. 

The Sierra Nevada Mountains. The Sierra Nevada mountains 
extend from about thirty-five degrees north latitude in a northerly 
direction, and finally a little northwesterly nearly to Lassen's peak 
in latitude forty degrees, thirty minutes; thus having a length of 
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about four hundred miles and a width averaging nearly eighty miles. 
The highest portion of the range, and that which forms its water- 
shed, lies very close to its eastern edge. For fully two hundred 
miles thru the central portion of the range this divide is seldom 
lower than 11,000 feet and scores of peaks attain an elevation of 
nearly 14,000 feet. Mount Whitney reaching 14,522 feet. 

The range rises very slowly from the Great Valley upon the 
west but breaks off with exceeding ruggedness upon the east. 
Except toward its northern end this mountain range is practically 
a unit so far as its history is concerned. The elevation to the pres- 
ent great hight has been brought about thru the formation of a fis- 
sure or series of fissures at its eastern base. Upon their western 
side the mountain ridges descend practically to sea level, but owing 
to the long gentle slope the elevation of the range cannot be appre- 
ciated from that side. It is only when seen from the valleys at the 
base of the fault scarp that the magnitude of the range can be 
appreciated. Altho these valleys vary from 2,500 to 6,000 feet in 
altitude, yet the wall of rock forming the scarp rises so abruptly 
and with such colossal proportions that it is almost overpowering 
in its grandeur. 

Upon the south the range has often been considered as termi- 
nating at Tehachapai pass with an elevation of 3800 feet, the 
mountains continuing to the west of the pass and connecting with 
the Ck)ast ranges, being known as the Tehachapai range. The dis- 
tinction thus made is immaterial to the main fact that tojxjgraphic- 
ally the Sierra Nevada mountains bend around the southern end of 
the Great Valley and connect with the Coast ranges. 

The mighty eastern fault scarp in all its distinctness may t)e 
considered as beginning in the vicinity of Walker's pass, a low por- 
tion of the divide east of Kern Valley. With a gentle curve the 
mountain wall sweeps toward the north rising higher and higher 
for one hundred miles until culminating northwest of Owen's lake 
in jagged peaks of the Mount Whitney region. From this point 
for another one hundred miles northerly there is but a slight low- 
ering of the crest of the range, altho the displacement by faulting 
which at the lower end of Owen's valley is as much as 10,000 feet, 
decreases to not more than 5,000 or 6,000 feet in the Mono lake 
basin. 

As we approach Lake Tahoe the single fault zone is replaced 
by two, the ruggedness of the range gradually decreasing as Mt. 
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Lassen is approached. Lake Tahpe lies in a depression due to the 
formation of two fault scarps and the dropping of the eastern block. 
South of Honey Lake valley the scarp of the eastern block presents 
a bold front to the northeast fully 3,000 feet high. 

As we approach Mt. Lassen the older crystalline rocks of the 
Sierra Nevada mountains disappear under the comparatively 
modem lavas of the volcanic plateau of northeastern California. 

Viewed from the summit of the Inyo range lying to the east of 
the highest portion of the Sierra Nevada fault scarp the evenness 
of the crest of the latter is most remarkable. The great peaks 
like Whitney are not isolated as are those of the Cascade range but 
lose their individuality in the mass effect. This uniform sky line 
which appears as we view the mountains from a distance, becomes, 
as we investigate them more closely, but a cover for a complexity 
of cafions and gorges of great depth and picturesqueness. 

If we discard the deep canons, the peneplain character, of the 
crest of the Sierra Nevadas, appears most strikingly from almost 
any point giving a good view over extensive areas. Many of the 
highest peaks including Mount Whitney have flat or gently sloping 
summits lx)rdered by precipitous walls. As one ascends the long 
gently inclined ridges of the western slope he is constantly reminded 
of an ancient plain now elevated and undergoing degradation. The 
evenness of this plain is often enhanced by the comparatively uni- 
form surface of the old river beds which cap the ridges l)etween 
many of the canons of the central and northern Sierras. 

The streams of the old peneplain l>efore the re-elevation of the 
mountains, were choked with waste and mingled in this waste was 
the gold from the broken down quartz veins. Toward their head- 
waters the topography was undoubtedly quite rugged in places, but 
by far the greater ix)rtion of the western slope, thru continued 
erosion and the choking of the streams, was destitute of any marked 
relief. The older gravels date from the Miocene or earlier times 
and the discordance between these and the more recent ones indi- 
cated periods of disturbance. 

The volcanic outbreaks inaugurated in late Pliocene were con- 
tinued thru a considerable interval of time. The lavas flowed from 
fissures along the crest of the range near lines of disturbance. 
They increased in amount toward the northern portion of the range 
where the eruptions of mud, ashes, and lava flowing down the val- 
leys completely buried them. The most remarkable flow remaining 
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is that known as Table mountain. This is found in Tuolumne 
county and extends from the high motmtains many miles down into 
the foothills. The country about it is now lower and many tunnels 
have been run under it to obtain the gold in the buried gravels. 

The volcanic material deposited in the river beds whether f rag- 
mental or massive appears to have been quite resistant to erosion 
and so in many cases permanently displaced the old streams. In 
the southern portion of the Sierras there was little or no volcanic 
capping and the old channels have been practically removed since 
the uplift of the mountains. It is probable also that thru the cen- 
tral Sierras the uplift was greater than farther north, so that 
erosion would be more vigorous. 

In the region of the high Sierras rise those streaips whose 
cafions have made the scenery of these mountains famous. The 
Tuolumne, Merced, San Joaquin, Kings, and Kern rivers have 
eroded cafions 3,000-5,000 feet deep. The most noted of these are 
the Yosemite valley, Hetch-Hetchy valley, and Kings river cafion. 

The most of the streams which have cut the great cafions have 
not yet reached a graded condition unless it be near the borders of 
the mountains where they emerge u]k>i\ the plains of the Great 
Valley. Their banks are generally steep and but little bottom land 
exists along them. Near the southern end of the Sierras, however, 
as well as at the north, there are valleys of considerable extent 
seemingly pointing towards a longer existence of the present con- 
ditions in those regions coupled with a lesser amount of uplift. At 
the south the Kern valley is a notable example, while the Sierra 
valley at the north is even larger in extent. 

The drainage of the eastern slope of the Sierra Nevada moun- 
tains is short, but the streams descend with great velocity to the 
valleys of the interior basin. The larger ones are Owens, Walker, 
Carson, and Truckee rivers. 

The formation of a double fault block from a point a little 
south of Lake Tahoe has given rise to the Tahoe-Sierra valley thru 
a partial dropping of the eastern block. The eastern face of the 
latter block gives rise to the bold mountains southwest of Honey 
Lake valley. In the Tahoe-Sierra valley, close under the fault 
scarp of the western block, lie Lakes Tahoe, Donner, Independence 
and Weber. These are all drained by the Truckee river which 
flows easterly and northerly across the dropped block, reaching 
finally to Pyramid lake in the Great Basin. 
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■ THK VOSEMITK FALLS. 

LakeTahoe is the lai^iiest of the Ixxliesof wrtU^r iiloni; the base 
of the fault scarp. It is one of the most beautiful lakes alsoof the 
whole Sierras. It owes its existence to a lava dam foruieil across 
the ancieut valley of the upper Truekee river. This fault scarp 
extends north of the lakes bounding Sierra and Mohawk valleys 
upon the west, but ;;radually disappears. This has permitted 
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Feather river to extend its basin eastward so as to drain both the 
valleys mentioned westward into the Sacramento. 

Waterfalls of great hight and beauty are frequently found 
where the smaller streams join the main rivers, as in the case of 
those in the Yo^emite valley. The fairly uniform hardness of the 
rocks, chiefly granitic over large areas, has resulted more often in 
swift rapids t^an in waterfalls. 

The gold bearing belt upon the western slope of the Sierra 
Nevada mountains is known world-wide. The Mother Lode, a 
series of gold bearing quartz veins extending for more than 100 
miles thru the foothills, exhibits in places such large bodies of 
quartz as to have had considerable effect upon the topography. The 
system of fault plains running parallel to the range thru the 
mineral region has, in connection with dikes of igneous and meta- 
morphic rocks of varying hardness, determined in great measure 
the courses of the smaller streams in the western or foothill belt. 
They exhibit a fairly complete adjustment to such conditions, but 
the main courses of all the larger streams are consequent upon the 
slope of the mountains. 

From the relation of the glaciated surfaces to the present 
calions it is believed that the latter were largely excavated before 
the Glacial period. It is probable that the ice during this time 
nowhere reached much below 4,000 feet in the Sierras, while toward 
their southern end 8,000 feet was the limit. 

The higher portions of the mountains were swept bare of all 
loose and disintegrated material by the ice, and the hanier rocks, 
generally granitic, were finely grooved and polished. Glacial 
moraines are particularly well shown upon the eastern slope where 
the ice streams passed out of the canons on to the edge of the des- 
ert basins. Vast quantities of fragmental material thus encumber 
the mouths of many cafions and in some cases have given rise to 
beautiful lakes. The basins at the heads of the streams often 
exhibit very finely the characters of glacial cirques, being walled 
in upon their upper sides by nearly precipitous cliffs 1,000-2,000 
feet high. The cafions descend by successive steps from these 
cirques at their head to a point near the foot of the fault scarp. 
Many of the basins are occupied by lakes which are either entirely 
rock rimmed or inclosed upon their lower edges by morainal walls. 

The rolling, rock-ribbed surface of the high Sierras is fairly 
dotted with glacial lakes. These elevated regions with their bare and 
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polished rocks appear to have been glaciated so recently that it 
has been thought that the GMacial period was later here than in the 
eastern portion of the continent. 

Various explanations have been given to account for the 
remarkabte featilres.of the Yoseniite valley. This valley lies in 
the heart of the Sierras und is traversed by thrrMoreed rivetwhich 




enters it by a series of rapids an<i waterfalls, ami leaves by a nar- 
row caAon. The valley floor, which is about three-fourths of a mile 
wide and eight miles long, has an elevation of 4,000 feet, while the 
mountains enclosing it rise i{.000-5,000 feet more. Some portions 
of the inclosing wall are practically vertical to hights varying from 
3,000-4.000 feet. The Yosemite creek enters the valley in three 
falls measuring altc^ether 2,700 feet. 
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A study of the structure of the ^nmitic rock of the region 
shows that it is traversed by systems of joint-planes. Where these 
are inclined the walls are sloping, but where the main system is 
vertical the agents of erosion, water and ice, have widened the cafion 
to a valley with steep or vertical walls. It is also probable that 
where the valley lies the rocks were exceptionally fissured and thus 
more readily disintegrated and eroded. This joint structure in the 
granite has controlled much of the detail in the scenery of the whole 
Sierra Nevada range. 

Portions of the granite of the high Sierras, especially in the 
vicinity of the Yosemite and Kings river caflon, weathers out in 
great dome-like forms. This is undoubtedly produced thru concen- 
tric weathering in portions of the rock not so permeated with joint 
planes. The great south dome of the Yosemite is a typical example. 

The same agents then which have produced the great canons 
have given rise to the Yosemite, only here they have been aided by 
exceptional conditions in the rocks. 

The Great Basin Region. In the early Cretaceous the Sierra 
Nevada and Great Basin ranges were not in existence. It is 
believed however that the region as a whole was considerably ele- 
vated but owing to earth strains was at last brought into a condition 
of unstable equilibrium. This resulted in the formation of north 
and south fissures and the whole region between the present 
Sierras and the Wasatch range broke up into a series of cinist 
blocks. The crust blocks moved uix)n each other, some sinking, 
others rising. The depressed one gave rise to the valleys, the 
uplifted ones to the mountiiin ranges. Movements along these 
fault fissures have continued at times to be manifested down even 
to the recent period. As late as 1872 displacements as great as 
forty feet took place in Owen's valley and at other points thru 
western Nevada. 

The disturbances which elevated the Sierra Nevada mountains 
at or near the close of the Pliocene i^robably also affected many 
other ranges of the Great Basin, for the fault scarps of many of 
them are fully as abrupt as that of the eastern face of the Sierras. 

The valleys of the Great Basin are generally hot and arid. 
They range in elevation from that of Death valley, about sixty-nine 
feet below sea level to 6,000 feet above. The mountain ranges are 
high, many of them reaching an elevation of 10,000 feet. The Inyo 
and White mountain ranges attain an elevation in places nearly 
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equal to that of the Sierra Nevada, White mountain peak at the 
extreme northern end of the latter range towering to 14,000 feet. 

That portion of the Great Basin within California exhibits two 
distinct phases of topographic development. ( 1 ) That lying east 
of the Sierra Nevada. This is typical of the Great Basin as a 
whole; that is, it is characterized by arid or semi-arid valleys 
inclosed between high and rugged north and south mountain ranges. 
(2) That in southeastern California lying between the Sierra 
Nevada and Sierra Madre ranges, and including the Colorado desert. 
The northern part is an elevated region known in general terms as 
the Mojave desert. It is characterized by a lack of recently faulted 
crustal blocks and has an irregular mountain structure. The 
mountains are low and nearly buried in their own waste, which 
has accumulated for a long time in the inclosed basins. This latter 
region is typical of an old topography and may with reason be con- 
sidered as an illustration of how the Great Basin would appear as 
a whole if it had not been broken up by faulting. 

In discussing the features of the Great Basin in detail, the 
portion exhibiting low relief will be taken up first. The basin of 
the Colorado desert is separated from the Mojave desert by a low 
range of mountains forming the southeastern continuation of the 
San Bernardino range. The Colorado desert is in simple terms the 
northern portion of the depressed area occupied by the Gulf of 
California. It has been gradually cut off from the gulf by the 
delta material brought down by the Colorado river. The lowest 
portion at Sal ton lies 260 f(^et l>elow the level of the sea. A por- 
tion of the Colorado river during stages of high water is frequently 
diverted thru a channel known as New river. This latter river 
runs northerly and if the water is sufficient reaches the Salton 
basin, forming a broad and shallow lake. It cannot have been a 
very long period since the basin was occupied by a permanent 
sheet of water, for the old shore lines are verv distinct. Extensive 
salt works are situated at Salton, the salt being scraped up from 
the deposit covering the surface of the basin. 

The area of the Mojave desert is somewhat triangular in shape. 
It is between 200 and 300 miles wide from north to south along the 
eastern border of the state, but gradually narrows westward as the 
Sierra Nevadas and Sierra Madre approach each other, and termi- 
nates at their meeting point. The area is sharply marked off upon 
the south by the Sierra Madre mount^iins, but upon the north the 
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irregular ranges gradually give place to the north and south fault 
ranges. This region is hot and exceedingly arid except toward the 
western end, where a portion known as Antelope valley receives 
some rainfall. 

Many lake basins dot the surface of the Mojave desert. Dur- 
ing the Glacial period these were filled with shallow bodies of 
water, but now they are dry and expose vast stretches of yellow 
clay. The only stream which penetrates the desert is the Mojave 
river. It rises upon the northern slope of the San Bernardino 
range and finally sinks in the center of the desert. 

The most impressive feature of this region is that of the long 
waste slopes which center about the scattered mountain peaks and 
slope away for miles in every direction, terminating upon the 
borders of the ancient lake beds. Over wide stretches the moun- 
tains have nearly disappeared beneath these waste slopes, rising 
only as small rocky knobs browned under the influence of the 
intense heat of summer. Toward the eastern edge of the area there 
are higher mountains, but the waste slopes are fully as prominent. 
Pilot knob reaches a hight of 5,500 feet, but the most of the val- 
leys vary between 1,800 and 2,500 feet. 

The topography illustrates most excellently the conditions 
which finally arise in the course of the degradation of a mountain- 
ous region from which the waste cannot be removed because of the 
lack of an outlet. It also illustrates the effects produced by erosion 
in an arid climate. What little rain there is comes in sudden and 
severe storms at rare intervals. The rush of water sweeps the 
debris from the mountain caftons out upon the valleys at their 
mouths. There the waters no longer confined spread out and drop 
their load in the form of debris fans or cones. These coalescing 
when the canons are near together give rise to the long and gentle 
slopes. 

The immense quantities of fragmental and rudely stratified 
material forming the even slopes clustered about the peaks, and 
leading down to the inclosed basins or sinks, impresses one with the 
power of the destructive agents. Everywhere the desert seems a 
region of waste and desolation. 

Recent volcanic action has occurred at a number of points. 
Finely shaped lapilli cones, and long winding flows of black basaltic 
lava free from soil and unmodified by erosion, are characteristic 
forms. 
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The lake basins upon the northern edge of the area were sup- 
plied during the Glacial period with water from the melting snows 
upon the Sierra Nevada mountains. The great Borax marsh, whose 
surface is now whitened almost as far as the eye can reach by the 
efflorescence of different salts from the moist clays beneath, was 
then occupied by one of these lakes. The marsh is partly inclosed 
by mountains upon whose slopes are still well defined beach lines 
of the ancient lake. 

We pass by degrees from the structureless region of old topo- 
graphic forms to that upon the north, where the north and south 
fault lines give place to rugged and often youthful forms. At the 
southern portion of the latter region are the Panamint, Amaragosa, 
Coso, and Slate ranges. The highest of these is the Panamint, 
which at one point reaches an elevation of 10,000 feet. These 
mountains do not occur as isolated blocks, but sending off spurs 
interlace so as to give rise to valleys more or less separated from 
each other. The mountains rise to a hight sufficient to give them 
a light rain or snowfall and are covered, alx)ut their summits, with 
a scanty growth of nut pine. There is scarcely any precipitation 
in the valleys but occasional springs occur near the edges of the 
valleys. They are undoubtedly connected with the fault fissures. 
Death valley is the most widely known of all these depressions. It 
has a length of al)out fifty miles and a width of ten. The center of 
the valley lies below the level of the sea. The great stretches of 
alkali flats in tliis valley acquire an intense heat during the sum- 
mer days, and have proved disastrous to many a prospector. 

Panamint valley, upon the opposite side of Panamint range 
from Death valley, is nearly as large, but has an elevation of 1,300 
feet. Farther west and across the Argus range is Salt Wells des- 
ert, reaching up to the base of the Sierra Nevada mountains. The 
waste slopes in some of these valleys have spread out so far as to 
nearly or quite obliterate the alkali beds of the former lakes. 

Toward the southern end of the area under discussion the 
mountain slopes are more dissected and do not show such marked 
indications of recent movement. To the north, however, lies the 
Inyo- White mountain range, having a length of nearly 100 miles. 
Thruout much of its length, especially upon its eastern side, 
this mountain block presents a fault scarp nearly as high and fully 
as precipitous as that of the Sierra Nevada mountains. Upon the 
western border of Saline valley, which lies at the eastern base of 
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the Inyo range, the latter appears to have undergone marked eleva- 
tion in very recent times. The borax marsh in the bed of the 
valley lies close under the bold eastern front of the range. The 
displacement here mnst be between 8,000 and 10,000 feet. 

Owens valley is one of the most interesting basins of eastern 
California. It occupies the enormous sunken area lying between 
the Sierra Nevada range and the Inyo- White mountain range. At 
the southern end of the valley is Owens lake, one of the largest of 
the remaining basin lakes of California. It has an elevation of 
3,700 feet and lies close under the fault scarp of the Sierra Nevada 
range. The depressed crustal block, or rather blocks, forming the 
valley extend northerly from the lake for about 80 miles with a 
width of 10 miles. Owens river traverses the valley, rising in the 
Sierras opposite its northern end and emptying into the lake. 
Many small streams enter the valley from the west and are used 
for irrigation. How completely the Sierras cut off the moist winds 
is shown by the fact that altho the Inyo and White mountain 
ranges in places rise nearly as high, yet the precipitation upon 
them is ver>' light. 

During the high water stage of the Glacial period Owens lake 
overflowed its basin. The waters poured thru the long depression 
extending southerly from the lake and close under the Sierras, and 
passing the narrow gap where the Coso mountains come so close 
to the Sierras, emptied into Salt Wells desert. From the latter 
region they spread to the borax marsh already described. The 
ancient bed of this now dry river corresponds in hight to the 
uppermost terrace of Owens lake. The river was fully 1,000 feet 
wide and its ancient channel is now followed for thirty miles by 
the wagon road from Mojave to Owens valley. 

Running thru the middle of the Owens valley depression and 
toward its southern end there is a line of hills called the Alabama 
hills. These have an abrupt front to the east rising 200-300 feet 
above the sandy river bottom. This shows that the valley is divided 
into at least two longitudinal blocks, the eastern one having been 
dropped more than the other. As a feature of the earthquake of 
1872 a new fault line was formed in tjie valley near this scarp, the 
valley dropping 10-40 feet more. 

Volcanic flows and cinder cones mark the line of displacement 
in Owens valley at several points. North of the town of Bishop 
at the upper end of the valley a broad table land of volcanic ash 

5 
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commences and extends many miles in the direction of Mono lake. 
The table land gradually rises to a low divide and is then replaced 
by low ridges of rhyolitic lavas, between which are extensive plain- 
like valleys covered with loose volcanic ashes. 

Owens river has cut a cafion thru this plateau fully 1,000 feet 
deep. Along the summit of the valley, between Owens valley and 
Mono lake, the lavas have been piled up so as to nearly obliterate 
the fault scarp. As we approach Mono lake it again comes out 
very boldly, and at the lake the fault scarp, tho much eroded, is 
about 5,000 feet high. The settling of the basin in which Mono 
lake lies has forced the water close up under the scarp. Here also 
a recent movement has occurred, as shown at the mouth of Mill 
cafion by a wall of earth 40 feet high. 

The region about Mono lake has been the theater of many 
volcanic outbreaks and earthquake disturbances. The islands in 
the lake are fissured and shattered, while upon the north shore of 
the lake at Black point there are open earthquake fissures. 

Extending south of the lake for a distance of 10 miles there is 
a group of remarkable volcanoes known as the Mono craters. These 
have been formed thru the piling up of viscid lavas and vast quan- 
tities of pumiceous ash. There are craters here formed by explo- 
sions merely, by the piling up of ashes about an orifice, and by the 
upwelling of viscid lavas. Several of the craters from which 
pumice was at first blown were afterward the scene of outpouring 
lava. In two or more instances the lava cooled before overflowing 
the older crater of ash. These features have been unaffected by 
erosion and remain almost as perfect as when formed, making the 
region one of exceptional interest. 

The waters of Mono lake, like those of Owens lake, are 
intensely alkaline. Judging from the terraces, the lake did not 
overflow its basin during the Glacial period. 

For some distance north of Mono lake the fault scarp of the 
Sierras is less bold and the region is largely covered with andesitic 
lavas. In these lavas occur the noted gold-sliver deposits of Bodie. 
Continuing toward Lake Tahoe we cross the valleys of the Walker 
and Carson rivers, which near the mountains are well watered and 
highly cultivated. After traversing a number of valleys the Walker 
river empties into Walker lake and the Carson spreads out in a 
sandy waste known as the Sink of the Carson in west central 
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Nevada. The Carson valley just over the line in Nevada is one of 
the largest and most fertile of the farming regions of Nevada. 

Lake Tahoe has already been described in connection with the 
Sierra Nevada mountains, altho its drainage thru theTruckee river 
is into the Great Basin. This lake, with an elevation of 6,225 feet, 
but 200 more than Mono lake, is a sheet of pure cold water, con- 
trasting strongly with the latter. 

During the Glacial period a great lake called Lahontan spread 
over the now desert basins of northwestern Nevada and into the 
edge of California. A large remnant of this lake remains to the 
present day at the foot of the fault scarp in northeastern Califor- 
nia. This body of water is known as Honey lake and has an eleva- 
tion of about 4,000 feet. At present it has no outlet and is of 
course alkaline. 

The Volcanic Plateau Eegion. The northeastern part of Cali- 
fornia is an extensive plateau region broken by numerous ranges 
of mountains. Under the above head will be discussed all that 
area lying east of a line connecting Shasta valley with the north- 
ern end of the Sierra Nevada mountains. The Lassens peak ridge 
and the line of extinct volcanoes reaching north to Mount Shasta 
and connecting with the Cascade range of Oregon have been 
included by some, and perhaps justly, in the Cascade range. The 
volcanic peaks undoubtedly do form a continuation of those of the 
Cascade range in Oregon, but thru northern California this range, 
aside from the scattered peaks, can scarcely be distinguished from 
the volcanic plateau region to the east. It is, in fact, continuous with 
that plateau. 

The plains and valleys of this region have an elevation of 3,300 
to 5,000 feet, while some of the mountains, exclusive of the volcanic 
peaks, attain a hight of 10,000 feet. The region is made up almost 
wholly of volcanic rocks, and is structurally as well as historically 
closely related to the northern portion of the Great Basin and the 
plateau region of eastern Oregon. 

The greater portion of the area is fairly well watered, for the 
mountains on the west are not high enough to cut oflF the moist 
winds from the Pacific. Irrigation is, however, often resorted to, 
and in the extreme northeastern part the long fertile valley known 
as Surprise valley is largely dependent upon irrigation. 

Numerous lakes, some of them of large size, are scattered over 
this region. They are remnants of much larger ones of the early 
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part of the Pleistocene period. Upon the borders of the area are 
several lakes without outlet, which might properly be included in 
the area of the Great Basin. These areTule lake upon the borders 
of Oregon, and the Surprise valley lakes. 

The major portion of the area is drained by Pitt river, the 
most important tributary of the upper Sacramento. Many of the 
valleys which Pitt river traverses, such as Fall River, were once 
occupied by lakes. The lakes were finally drained, partly perhaps 
as a result of mountain movements, and partly thru stream action. 
Pitt river in its upper course passes alternately thru broad 
plain-like valleys and deep cafions. The lake of Fall River valley 
had apparently no very high barrier upon the west. The lowest 
portion of this barrier is now traversed by Pitt river in a gorge of 
considerable depth and ruggedness. The extreme source of this 
river has been Goose lake, a large body of water lying partly in 
Oregon, but at the present time the waters of the lake seldom rise 
sufficiently to cause an overflow. 

The Surprise valley lakes are shallow, and during some seasons 
almost wholly dry up. Eagle lake, in the southern portion of the 
area, has no surface outlet, but there must be one underground, for 
the water is perfectly pure. 

Tule or Rhett lake is interesting in many respects. It together 
with the Klamath lakes formed one large body of water until Kla- 
math river cut its present canon and partly drained the old basin. 
Tule lake now has no surface outlet, but the waters are fairly fresh. 
Klamath river during stages of high water has until recently been 
partly diverted to Rhett lake, but this no longer happens. The 
region about the lake is quite arid and few streams enter it. 

Interesting drainage features are associated with the recent 
extensive flows of lava. In such areas there is generally little sur- 
face water, but underground streams are frequent. Rugged lava 
fields stretch from Tule lake south into the upper end of Fall River 
valley. Much of this lava at least was formed since the lake period 
and altho vegetation has gained a foothold upon its surface, yet 
the rocks are quite free from soil and exceedingly rough. The 
surface of the flow contrasts strongly with the deep soil and heavy 
forests about it. Fall river bursts out in numerous large springs 
from beneath the end of the lava flow, and after winding sluggishly 
thru the valley for 15 miles enters Pitt river thru a series of swift 
rapids. The river has a very small local drainage and never varies 
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in size between winter and summer. Hat creek is a similar stream, 
which enters Pitt river from the direction of Lassens peak. 

The mountains rising from this plateau region are mostly due 
to one of two causes, either the piling up of eruptive material or 
faulting. The physiographic history has certainly been a compli- 
cated one. The older mountains of the region exhibit no regular 
arrangement and have been much modified by erosion. The War- 
ner mountains bounding Surprise valley upon the west constitute 
the best example of the Great Basin type of elevations in north- 
eastern California. They extend north and south for about 70 
miles, rising to about 10,000 feet elevation in the highest portion. 
They present a bold scarp to the east and a long gentle slope upon 
the west. This fault scarp has been deeply sculptured by erosion, 
and owing to the tuffaceous character of a portion of the lavas of 
which it is composed, often presents picturesque castellated forms. 

Recent fault movements appear to have taken place along the 
base of the Warner range. The features produced by similar move- 
ments are to be found over many other portions of this plateau 
region. These consist of long lines of bluffs extending northerly 
and southerly with scarps 100 to 200 feet high. These x^^rhaps 
more frequently face the west and traverse all but the most recent 
of the lavas. 

The volcanic rocks of the greater portion of this plateau region 
have undoubtedly issued in a molten condition from fissures in the 
crust and not from definite centers like those which result in vol- 
canic peaks. The line of great volcanic peaks stretching from the 
northern end of the Sierra Nevada range northward into Oregon 
grew up toward the close of the long period of igneous action, 
probably in the later Pliocene. They undoubtedly vary in age and 
have time and again been modified by new eruptions. Some are 
greatly dissected by erosion while others are comparatively intact. 

Under the greater peaks we will include Mt. Lassen, Crater 
peak, Magee peak, Bumey butte and Mt. Shasta. Lassen peak 
rises to a hight of 10,437 feet and is the center of an exceedingly 
interesting volcanic region. Cinder cone, a little to the northeast, 
was the scene of what was probably the most violent volcanic erup- 
tion in California. Judging from the tree trunks still standing in 
a field of volcanic ashes, this eruption could not have been more 
than two hundred years ago. 
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Bumey butte is the most perfect of the larger volcanic peaks. 
It rises to a hight of 7,880 feet. 

Mount Shasta reaches an elevation of 14,350 feet being next to 
Rainier, the loftiest peak of the Cascade range. Tho but a little 
lower than Mt. Whitney it presents a far more imposing appear- 
ance owing to the low mountains and oj)en valleys which surround 
it. Strawberry valley at its southwestern base has an elevation of 
3,550 feet and from this valley as well as from others upon the west 
and south the mountain presents an appearance so striking and 
grand that when once seen it can never be forgotten. Its summit, 
snow covered thru the year, with the dark forest encircling it below, 
is ever a feature of fascinating interest. Since the glacial period, 
lavas have issued from its sides, and one stream flowed for more 
than fifty miles down the cafion of the Sacramento river. Small 
glaciers still remain in sheltered depressions. The melting snows 
furnish water for a number of undergroimd streams whichtbreak out 
in the caftons of the Sacramento and McCloud. 

To the west of Shasta there rises a very perfect cone known as 
Sugar Loaf or Black butte. It towers over 2,000 feet above the 
valley. 

In addition to the great volcanoes already described there are 
hundreds of smaller ones scattered over this region. The large vol- 
canoes have been built up thru a combination of massive flows and 
fragmental material blown out. The smaller ones are almost all 
lapilli cones and generally do not rise more than 100 to 500 feet. 
They have steep slopes and crater-like depressions in their tops. 
They represent the last expiring forces of the volcanic period. 

(To be coQtiQued.) 



EARLY CONCEPTIONS CONCERNING THE EARTH 

AND NATURAL OBJECTS 

BY FBED HARVEY HALL CALHOUN 

As far as logical presentation is concerned the science of physi- 
ography is young, a mere child; but in its essentials it is as old as 
Adam. It had its birth with the first reasoning animal. Low in 
the scale as that animal was, he was nearer to Mother Earth than 
his more civilized descendants. Stones were his weapons, skins of 
beasts his clothing, and caves or earth-holes his home. All that 
he needed came to him at first hand from Nature's abundance, and 
in return he invested all her phenomena with a close personal life, 
To this prehistoric man the rain was the tears of some offended 
goddess, or the milk from the storm cattle. It may not be uninter- 
esting to trace the development of ideas concerning the earth and 
natural objects from such primitive conceptions thru the heroic age 
and the medieval period until with the expansion of mind attend- 
ant upon the Renaissance, is bom a spirit more truly scientific. 

The savage is, in one sense of the word, a true scientist; he is 
not only a close observer, but he is willing to explain everything he 
sees; that he is not always right should not count against him. In 
this groping for causes the primeval man stumbles upon an all sat- 
isfying explanation — the personifying of Nature; the sun, moon, 
stars, and even the stones and sticks of the field are thinking, sen- 
tient beings. Among some savage tribes at the present time a tree 
is never cut down without a prayer being offered to its spirit, for 
the savage expects to meet it some day in the Happy Hunting 
Grounds. 

No natural object has been held in greater reverence among 
savage and half civilized tribes than has the sun. Indeed to the 
most civilized people the sun is almost an object of veneration for 
they recognize that abundant harvests, healthful bodies, and joyous 
spirits are alike dependent upon its beams. To the savage, how- 
ever, the sun means everything. It forms the basis of his religion ; 
it regulates his life. Among early races the sun was worshiped as 
the great god and giver of all, and even holds his place to-day in 
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spite of the missionary. The sun and moon are usually regarded 
by savage tribes as good spirits, while night is considered an evil 
demon. Once a day this evil spirit is victorious but is vanquished 
by the sun every morning. Because they believe the evil spirit is 
gaining the upper hand they regard eclipses with the greatest awe 
and dread. They usually assist the sun in his fight by making ter- 
rible noises since the powers of evil are supposed to be very sus- 
ceptible to noise of any kind. In Greek mythology the snn was a 
chariot driven by Phoebus. The story of the eventful ride of 
Phaethon, his son, is a familiar one. There is one tribe of Indians 
who, while they recognize the sun its a god, believe that he is not a 
very powerful one for he is tied and has to follow the same path 
year after year. If he were much of a god, they reason, he could 
go across the sky in any direction. 

Another story of the sun explains how there happens to be no 
stars in the daytime. It seems that once upon a time both the sun 
and the moon had children. There came a time when there was a 
great famine in the heavens, and so the moon proposed to her sister 
the sun, that they eat their children. The moon hid hers in the 
darkness and said, "See, I have eaten mine.'' The sun then ate 
hers; but when she saw that she had been deceived, she was very 
angry, and began to chase her sister. Once in a while she catches 
her and bites a piece out of her cheek. By this story the Malays 
explain why there are no stars in the daytime and why we have 
eclipses. 

The moon is not a mass of dead matter. One man, Anaxagoras, 
nearly lost his life for calling it such. It is the homed huntress, 
Artemis, or some other equally beautiful goddess, and many are 
the stories told of it. The spots on the moon have attracted the 
most attention. You remember that Hiawatha; asked Nokomis 
about these spots when he 

*'Saw the moon rise from the water 
Rippling, roundin^^ from the water; 
Saw the flecks and shadows on it; 
Whispered, 'What is that Nokomis?' 
And the good Nokomis answered : 
'Once a warrior, very angry 
Seized his grandmother and threw her 
Up into the sky at midnight; 
Right against the moon he threw her; 
*Tis her body that you see there.* " 
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Some people see a man in the moon; others a man with sticks 
on his back, who has to stand there as a punishment for breaking 
the Sabbath. The people of this generation find there the face of 
a beautiful woman. 

The stars are thought by some Mexican tribes to be birds with 
bright breasts and dark backs. When they face us we see the 
stars, but if they turn their backs they become invisible. When 
a bird flies over the face of the heavens we see a shooting star. 
Then again the stars are the bright nails holding up the sky, or 
the lamps hung out from heaven to light the lower world. 

The savage ideas of the world as a whole are very curious. 
One of the most common beliefs is that the world is supported 
upon the head of a snake. The snake is coiled upon the back of a 
turtle and the turtle swims in a great ocean. When the turtle 
becomes so tired that he can swim no longer he will sink. World, 
snake and all will disappear. The world itself has been believed 
to be a turtle. The heavens correspond to the upper shell, and the 
lower shell forms the home for man. The earth has also been com- 
IMired to an egg, the yolk being the earth, the white part the water, 
and the shell the sky. The early Scandinavians believed that the 
earth was a great giant, that the mountains formed his bones, the 
soil his flesh, and the rivers his blood. The Chinese believe the 
tides to be the pulsation of the world's blood, and other races con- 
sider them due to the breathing of the earth. 

The sky, among many untutored peoples is looked upon as a 
solid dome of blue crystal; the clouds are believed to be snowy 
mountains. The Aryans had the same word for mountains as for 
clouds; among many nations the clouds are regarded as birds. The 
ancient Scandinavians believed the clouds to be boats flying 
between earth and heaven, bearing the dead from one land to 
another. Their heroes were always buried in boats so as to be ready 
to sail. In Altmark a penny is still placed in the mouth of the 
dead to pay his fare in the cloud boat. 

Where the clouds are believed to be birds, there the lightning 
is the fiery serpent carried home to the young. To this day among 
some Canadian tribes the thunder is thought to be the hissing of 
these serpents. Where the clouds are mountains, the thunder is 
the crash as they come together, or the blow of the hammer of 
Thor or the spear of Odin. 

One of the old Norse songs tells of a mill owned by a giant 
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which turned out an unlimited quantity of gold and silver. The 
mill was worked by maid servants, and in the course of time, after 
the giant became avaricious and worked them too hard, they 
rebelled and ground out hate. This created such a disturbance 
that the whole thing was thrown into the sea by a Norse sea rover. 
It is there at the present day grinding out salt. 

In the course of time from these conceptions there arose a 
more scientific account of the world. This account was not very 
scientific, viewed from our present knowledge of the subject, but 
it was a slight improvement on the turtle story. The people of 
India, Persia and Egypt believed the earth to be a huge table. The 
sky was made of metal and supported at each of the four comers 
of the table by a stone pillar. It was believed that when this earth 
was being made, one of the gods raised the sky and placed upon it 
the waters of the firmament. The rain was caused by the water 
from this ocean above the sky, and the stars were the lamps fast- 
ened to the under side of the sky to light the world by night. 

The belief that the earth was made of two stories, one for men 
and the other for gods, has given rise to many curious legends. In 
these stories men are always trying to get to heaven and the gods 
are just as often frustrating their endeavors. In a Grecian story 
the giants tried to get to the home of the gods by building a high 
mountain. The gods conquered the giants, burying them deep in 
the earth. At the present day at Mount ^tna you can see the 
result of their efforts to escape. The Hindoos attempted to get to 
the upper world by means of a tree; the Jews by a great tower; 
the ancient rac^s of Mexico have a story of the building of a great 
pyramid for the same purpose. Our story of Jack and the Bean- 
stalk is another version of the same legend. 

The views held by th6 early church were much the same as 
those held by the Egyptians. The church fathers interpreted the 
Bible literally. In the Vlth century Cosmas, in a book which he 
called Christian Topography expressed his views of Physiography. 
He believed the earth was a parallelogram surrounded on four sides 
by the sea. Surrounding these four seas were four walls upon 
which the sky was cemented. This was a great improvement over 
the old conception that the firmament rested on four pillars, for 
then the sky might have slipped off its supports at anytime. Upon 
the sky the angels lived. Their chief business was to keep the 
stars burning and the earth well watered thru the windows of 
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heaven. Cosmas accounted for the movements of the sun by sup- 
posing that at the north was a great mountain behind which the 
sun was carried at night. His theory was widely accepted, but 
some higher critics objected to his disposal of the sun. They 
believed that it was lowered into a great pit at night and pulled 
out in the morning. Cosmas closes his treatise on the eari;h by 
saying that not only Moses and the prophets but even the angels 
and the apostles agree to the truth of his doctrine, and at the last 
day every one who does not believe his theory will be damned. 

At the end of the fifteenth century a great discovery took place 
which completely revolutionized ideas concerning the world. This 
was the discovery of America by Columbus, and later the circum- 
navigation of the globe. Columbus was by no means the first man 
who believed that the earth was round. In the middle of the four- 
teenth century before Christ, Aristotle proved that the earth was 
round. Eratosthenes in the third century before Christ measured 
it and found its diameter to be 8,000 miles, a result so neariy correct 
as to be startling; but during the dark ages of eariy Christendom all 
this was forgotten and the views of Cosmas held sway. 

During the latter part of the fifteenth century there was an 
attempt made to find a water route to India, and the first attempt 
was made by the Portuguese. They endeavored to reach India by 
sailing around Africa. Columbus attempted to do the same thing 
by sailing directly west and never knew that he had gone only half 
the distance but believed he had reached India. The greatest 
trouble these explorers had, was to conquer the terror the common 
sailor of that day had for the unknown parts of the sea. Many a 
bold sailor who was quite willing to brave storms and pirates had 
no desire to fall into one of the openings into hell which popular 
belief put into the Atlantic at some unknown distance from Europe. 
In a scientific book written in England in the form of a catechism 
about this time, occurs the following gem: '*Why is the sun so red 
in the morning?" "Because it looketh down on hell fire.'' 

The travelers of the fifteenth century knew of the great region 
of ice and snow to the north. They reasoned from this that to the 
south was a region where the ocean boiled and the land was inhab- 
ited only by salamanders. The sailors believed that should they 
once get into the hot zone they would be burned black. Another 
belief was that if they sailed too far away they could not get back. 
They could easily sail up hill but not down. When the belief 
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became general that the world was round, the views of Cosmas 
were replaced by a new philosophy. The earth was taken as 
the center of the universe, and the sun, moon, planets, and 
stars revolved about it. It was the home of man and must be 
the center of things. Around this center of the universe were ten 
transparent spheres. Cemented in each sphere was a heavenly body 
and the sphere and the body was revolved about the earth by an 
angel. The tenth sphere enclosing all was immovable. It divided 
the created from the non-created world and was where God lived 
and listened to the music of the spheres. Below the earth was 
hell from which the bad angels sometimes escaped and caused 
storms, lightning, hail, and drought. 

CJopemicus was the first to attack this theory. Galileo fol- 
lowed; and soon the crystal spheres had to go. The sun was made 
the center of the solar system about which the earth and the 
planets revolved. This was not accomplished without a great con- 
flict. Both men were declared heretics and nearly lost their lives. 
The following are some of the reasons advanced to show why the 
earth could not move: 

Men and animals have muscles which expand and contract 
thereby causing movement. Search as you might you would not 
find muscles in the earth and therefore the earth was unable to 
move. They also reasoned that the earth was cold and in all their 
experience they had found nothing cold which possessed movement. 
At last driven to admit that the earth did move, these philosophers 
threw up their hands in despair and claimed the whole thing was a 
devilish arrangement at the best. "For," they said, "angels make 
Saturn, Jupiter, and the sun go round. If the earth does move, it 
must be turned from the center. Only bad angels live there and 
so if it does move it ought not to and no good can come of it." 

This way of arriving at conclusions was characteristic of the 
Middle Ages. Thinkers would stay in their studies and reason 
things out to a satisfactory conclusion without knowing a single 
essential fact in the case. It was not until men got into the field 
and studied the problems in all their bearings that satisfactory 
conclusions were reached. But notwithstanding all the years of 
patient research in the field and in the laboratory there are still 
many imperfectly solved problems —more as yet untouched. A 
complete knowledge of 'any one science is impossible without a 
complete knowledge of all the sciences. Day by day man must 



C50MMERCIAL SCIENCE 259 

change his point of view concerning new theories, discarding worn- 
out beliefs, looking to the light until, no longer seeing thru a 
glass darkly, he is face to face with the glorious dazzling light of 
truth. 



COMMERCIAL SCIENCE 

BY WILLIAM B. MARSHALL 

Until within a few years colleges and universities confined 
themselves to classical courses. Gradually a demand arose for 
opportunity to study the sciences. College after college made con- 
cessions to this demand, until at the present time there is scarcely 
one of any standing which does not have scientific, civil engineer- 
ing, electrical, mining, chemical, mechanical and other courses, 
each of which is considered fully as important as the classical 
course. Indeed, many colleges and universities owe their present 
fame to the sciences rather than to the classics. 

Agricultural science was among the last to obtain recognition 
in the institutions of learning. To complete the round, agriculture 
and mining, representing the two principal branches of production, 
should be supplemented by commerce representing the transporta- 
tion, manufacture, exchange and use of the materials produced. It 
is to the general subject of the study and teaching of commercial 
affairs, esj)ecially from a geographic stand-point, that I wish to 
direct attention. 

Commerce is and ever has been as truly a science as botany or 
physics or mathematics. In fact it is the oldest, or one of the 
oldest, of the sciences, for it originated with the first exchange of 
value for value between man and man. It is a compound or com- 
plex science, because it involves the application of many other 
sciences. It is a science which every day becomes more and more 
intricate in its details, but which always continues to rest upon the 
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same fouudations which it has had since men first began dealing 
with each other. 

Altho it is a science, and one of the utmost importance as 
touching man and all that he does, yet it is given no place in the 
educational institutions. It is true that we hear of commercial 
courses in high schools and a few higher institutions, but the com- 
mercial features of such courses mostly consist in type-writing, 
stenography, book-keeiiing, etc., and are utterly void of anything 
relating to the great principles upon which all commerce rests. 

In the colleges political economy is the nearest approach to 
anything relating to commerce, but political economy is in the 
nature of commerce idealize^l. It deals with what ought to be, 
whereas commercial science deals with what is, including a special 
knowleilge of the numerous excei^tions to the laws as laid down in 
the former science. 

A study of commercial science along the lines which I have 
in mind would investigate man and his doings, and would include 
a general survey of maii^s use of nature and of his own powers. 
It would examine the needs of man, and his methods of supplying 
them; his relations to his fellow men, and the relations between 
nations. The raw products of the world, the manufactures, the 
transportation and the use of materials would receive considera- 
tion. It is surprising what little knowledge men of even the 
highest culture have of the articles of everyday use. But few can 
describe the steps thru which wool passes from the time of shear- 
ing until it is turned out a piece of cloth, carpet, blanket, or other 
manufactured article; and very few know how felt, woolen and 
worsted differ from each other. At a recent exposition there was 
exhibited a suit of clothing which was completed in about six 
hours from the time the sheep were put to the sheers. The shear- 
ing, the scouring, the carbonizing, the combing, spinning, dyeing, 
weaving, fulling, teazling, finishing, sponging, cutting, fitting and 
sewing, all were accomplished in the short space of six hours. Yet 
but few people have any clear idea of the processes involved in 
taking the clothing from a sheep's back and placing it upon our 
own— one of the greatest of the world's industries. Few know the 
processes involved in the making of a hat, or a shoe, or in the prep- 
aration of breadstufFs, and yet all these articles are in everyday 
use by every man, woman and child. 

A study of commercial science should include as a most 



COMMERCIAL SCIENCE 261 

important branch a consideration of the habits and customs of 
various peoples. The importance of this is illustrated by the 
methods of a merchant in sending out his men to drum up trade. 
He does not try to sell silks in the slums, nor does he try to sell 
hob-nail shoes in the neighborhoods of affluence; but he studies 
the locality and the people, and he fits his agents and his goods to 
suit the circumstances. So in dealing with the Chinese, for 
instance, we must know something of Chinese habits, tastes and 
methods of thinking, their reverence for the past and their wish 
that things might always remain as they have been for ages. 
Therefore if the Chinaman wishes to buy a kind of scissors that 
will spoil at the first clip, it would be better to sell him what he 
wants rather than to waste time and opportunity trying to persuade 
him that he would be better satisfied with another kind of scissors 
just as cheap and which would last a lifetime. Better let the argu- 
ment follow the sale and be in anticip9,tion of the next sale; or 
perhaps it would be best to leave the matter entirely to the logic 
of events. 

Here again political economy differs from commercial science 
inasmuch as it makes no allowance for racial taste and prejudice, 
the caprice of individuals, superstition, and a host of other qualities 
which determine or modify transactions between man and man. 
From the standpoint of an American, English, French, or German 
political economist, the Chinaman is abnormal because he does not 
wish the latest type of goods. From] the Chinaman's standpoint, 
these other nations are abnormal because they do not cling to that 
which met the approval of past generations. The Quaker taste or. 
judgment calls for quiet colors; the negro likes bright colors. The 
Dutch like their clothing ample and their shoes heavy; the French 
like their clothing snug and their shoes light. The people of some 
nations decorate their head while the people of other nations deco- 
rate the feet. 

With a sufficiently broad course of study in commercial science 
young men would begin their careers well equipped with a knowl- 
edge of what the people at home and abroad do and how they do it; 
how they live, what they eat, drink, and wear; how they hunt, fish, 
fight, play, and work; how they fetch and carry; how they think 
and act; what they produce and what they consume; how they 
might be made to contribute to the supplying of our needs and how 
they might be induced to take our products. 
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The institution which first introduces a coarse of study in com- 
mercial science which shall be entirely worthy of the name and 
which shall be exactly ganged to the needs of the times, will attract 
world-wide attention and will be an honored pioneer along the path 
which the others must sooner or later follow. Thus far I have 
spoken of the subject in connection with higher institutions of 
learning, believing that as soon as introduced into the coll^es^ 
universities, and normal schools, it will be systematically introduced 
into the elementary schools thruout the country. 

In the meantime teachers in the elementary schools can make 
their teaching of geography more interesting and effective by 
striving to replace the old idea of geography — that it is a 
description of the earth's surface — by the better idea that it is a 
study of the earth as the home of man, and by the use of frequent 
object lessons. If the lesson relate to Mexico, try to have Mexican 
I)roducts, garments, ut^nisils, flags, toys, photographs, etc., in the 
class-room, and point out the various ways in which the Mexican 
ixjople come into cont^jct with tli(» i>H3ple of the United States. 

(To be contiQtied with a description of the preparation and nse of several 

object lessons. ) 



THE NILE COUNTRY 

BY MARY E. ANDREWS 

"Now it is not thy fate to see again 

Thy friends, thy stately palace, and the land 

That saw thy birth, until thou stand once more 

Beside the river that thru Egypt flows 

From Jove, and offer hecatombs 

To the everlasting gods inhabiting 

The boundless heaven, **♦♦♦» 

—Odyssey, {Bryant's Translation,) 

Thus was introduceil into European literature that wonderful 
river, the fascinating problem of whose source and overflow was 
only yesterday solved to the satisfaction of the modern world. 

When and by whom it was first called the Nile is one of its 
secrets. Certain it is the ancient Egyptians never knew it by that 
name. They called their country Qimit—the black land; them- 
selves, Romitu; and the mysterious stream, the source of all to 
them, was their god Haf. They called it also torna — the sea. In 
their strange cosmogony the great stream that ceaselessly rolled its 
living flood over the burning desert sands was a branch of the 
celestial river on which the sun l)oat floated. The cataract at 
Syene was only the last step in the tremendous descent of the 
waters from the realms above. Every year, Isis, weeping for Osiris, 
let fall a tear into the celestial stream, and immediately it swelled 
and overflowed, and the great river carried the flood over Qimit. 

It would seem from the quotation that the Greek poet knew 
this ancient Nile myth; else why should he call it "the river that 
thru Egypt flows from Zeus?" But Homer never calls the Nile by 
name; and in the Pentateuch, also, we find it simply called "the 
river." 

As the geographical knowledge of the Egyptians increased 
little by little, they pushed the heavenly source farther and farther 
south, to a great sea, where were phantom islands, serj)ents with 

6 
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human voices, dwarfs and giants, and all things strange and mar- 
velous. The myth of the Nile source lingered among the Arabs 
even in the middle ages in the tradition that the mysterious stream 
had its source in Paradise, whence strange branches and fruits some- 
times floated down to earth. And to this day, al)out the middle of 
June, the "Night of the Drop" is ceh^brated with great rejoicing in 
the city of Cairo. 

We can best understand the peculiar conditions that make the 
river Nile x^ossible if we look for a moment at the geological struc- 
ture of its basin. 

The continent of Africa, next to Asia in size, is unique among 
the great land masses in the manner of its formation. Other con- 
tinents have grown by successive additions to nuclei formed in 
early Archean time. Vast accumulations of otf-shore or of marsh 
dt^posits have been lift(»d above the ocean by foldings of the earth's 
crust, to b(^ worn down, sunk l)eneath the water, buried under fresh 
deposits and again uplifted, over and over, until the i)resent form 
has been attained, complex in geological structure and in related 
topogra ph i c features . 

Not so, Africa. The whole vast interior, so far as exploration 
has vet revealed, seems to havt^ been lifted l)0(lilv alx)ve the waves 
in remote g(H)logical time, and mner again submerged. Wherever 
we go thruout tiie Nile basin, whether we cross from the Zanzibar 
coast nnd explon* the etpiatorial lake* plateau with Speke andGrrant 
and Burton nnd Stanlc^y, or wander with Schweinfurth among the 
cannibal tribes of Bahr-el-Cxhazal: whether with Baker we turn 
aside from the main stream and follow the Atbara to the highlands 
of Abyssinia, or continue on u]) the White Nile to Lake All>ert, the 
rocks are the same— granite, gneiss, schist, syenite, ix)rphyry and 
their related forms — rocks that speak of the earliest formatory 
periods in the history of continent building. It is not until we 
near the l)orders of the continental mass that rocks of later periods 
are foinid. In the Nile basin it is not until the first cataract is 
reached, Lat. 24° N., Lon. 33° E., that the syenite of the primitive 
continent gives place to sandstone of a later age, to l)e overlapixnl 
at Elephantine by still more recent limestone. It is as tho the 
crt^ative forces of nature, having once blocked out this huge mass 
and h(»av(Hl it up, abandoned it to the chiseling action of rain and 
river, to adopt a different plan for the making of continents. And 
its i^eople. too, seem ecpially forgotten. 
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This jjjeological structure makes Africa pre-eminently the hind 
of plateaus and of i:)lateau carved topography, with broad, level 
areas lifted high above ocean, and dropping abruptly to lower levels 
that repeat the same characteristics. Even the mountain heights 
that rise above the plateau mass are generally terraced slopes, 
ascending step above step to summits blunt, or flat as billiard 
tables. The resulting drainage systems are correspondingly differ- 
ent from those of other continents. In other lands, as a rule, wa- 
terfalls and rapids occur high up in the river's course, or where 
obstruction of the ancient channel by glacial debris has caused the 
stream to seek a new course, as at the Falls of Niagara and of St. 
Anthony; and from these up-stream declivities the river pui*sues a 
gently descending course to the sea. African rivers are altogether 
different. Rising far in the interior, on the elevated plateau, they 
have long reaches of navigable waters where they traverse the 
gently sloping surface, and drop suddenly from one level to a lower 
one, forming rax)ids and falls well on in their journey to the sea. 

If we draw a line from a ix)int on the Red Sea coast crossed 
by the parallel of 15^ N. Lat. to a ix)int on the Atlantic coast 
crossed by the i)arallel of 15^ S., we shall follow in a general way 
the most im]X)rtant line of descent from the elevated southeastern 
mass of the continent to the less elevated northwestern part. Pass- 
ing the lofty Abyssinian highland, we find the lower interior 
l)lateau margin all along this line carved into picturesque heights, 
which Schweinfurth calls the Gralla Abyssinian Highlands, or the 
Terrace Chain. The line crosses the Nile at Lado, Lat. 5° N., 
Lon. 31° 30' E., where the river, after breaking thru the Latook 
Mountain barrier, leaves the highland interior to wander in inter- 
minable swamps over the lower level, on its way to Khartum. 

From this great plateau three narrow tongues of highland 
extend to the northwest. One, along the western coast, does not 
interest us at present. The second, extending northwest from the 
region of Lake Albert, lower in level than the main plateau mass, 
curves around to the northeast in Dar Fur. It forms the rim of 
Bahr-el-Ghazal basin and the water parting between Nile and Congo 
on the southwest and Nile and Lake Tchad on the northwest. The 
third, a spur of the Abyssinian uplift, tho much lower in elevation 
than the second, extends north between the Nile and the Red Sea, 
sending the torrents that fall at rare intervals down either sloj^e to 
these waters. This Nubian line of heights, together with the low 
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Libyan range on the opposite side of the Nile, close in upon it, 
changing the river basin to a simple valley — forming a narrow con- 
duit by which the basin communicates with the Mediterranean. 

The great gneiss plateau on which the Nile has its source 
gives evidence of past volcanic activity in the occurrence of lava 
in many places, sometimes forming vast sheets comparable to the 
Jurassic lava floods of Oregon and Nevada. And finally, by some 
stupendous disturbance, or series of earth movements, it has been 
rent from north-east to south-west for thousands of miles, forming 
the Great Rift Valley. This singular depression, first traced by 
Suess from data furnished by explorers, consists of a double line 
of fissures between which the land has sunk, forming a double line 
of faults, and giving rise to vast chasms and gorges. It begins in 
northern Palestine, where the river Jordan and the Dead Sea 
occupy one of its profoundest depths. Continuing thence by Wady 
Arabah to the Red Sea trough, it is there entered by the waters of 
the ocean. Crossing the African continent from the southern end 
of the Red Sea, at Lake Rudolph, Lat. 3° N., Lon. 36° E., it splits 
into two branches, one south-east, not far west of the mountain 
chain over which Mt. Kenia presides, and the other south-west, 
which crosses the Nile near the entrance of Lake Albert. In this 
western branch lie Lakes Albert and Albert Edward of the Nile 
system, Lake Tanganyika, which in high w^ater drains thru a rift 
in the western wall into a tributary of the Congo, and farther on, 
Lake Nyassa, which sends its waters southwani to join the great 
Zambezi. 

Between these two branches of the Great Rift valley stands 
the Uganda plateau, 5,000 feet above the sea; and sunk below the 
level of the plateau lies the basin of Victoria Nyanza, queen of all 
highland lakes the world around.* With an area as great as that 
of Scotland, it lies under the perpendicular rays of the equinoxial 
sun, but lifted almost a mile into the cooler regions of the 
atmosphere. 

Lakes Victoria and Albert, the one spread out on the broad 
gneiss plateau, the other confined between the precipitous walls 
of the Great Rift valley, 1400 feet below, are typical of the two 
classes of lakes found in equatorial Africa: the one expansive in 
outline, with shores sometimes rising in bold headlands, it is true, 

*Lake Superior has a greater area, but it can scarcely be called a highland lake 
since it is but 602 feet above the sea. 
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yet for the most part low; the other long and narrow, fiord-like in 
scenery, skirted by precipitous heights, rising more than a thousand 
feet sheer above the water into which the splintered crags jut 
boldly out. Victoria Nyanza is a plateau lake; Albert Nyanza, a 
Rift Valley lake, whose characteristic features are shown again in 
Albert Edward Nyanza, Tanganyika, and Nyassa. 

The discovery of these two equatorial lakes, the Victoria l)y 
Speke in 1858, the Albert by Baker in 1863, gave the final answer 
to the question so earnestly asked more than twenty-three centuries 
ago by Herodotus, the first great European traveler who wrote of 
the Nile. 

**With regard to the sources of the Nile," he wrote, ''I have 
found no one among all those with whom I have conversed, whether 
Egyptians, Libyans or Greeks, who i)rofessed to have any knowl- 
edge, except a single i)erson. He was the scribe who kept the 
register of the sacred treasures of Minerva in the city of Sais, and 
he did not seem to me to be in earnest when he said that he knew 
them i^erfectly well. His story was as follows: ^Between Syene, 
a city of the Tliebais, and Elei)hantine, there are,' (he said.) *two 
hills with shariJ, conical tops; the name of one is Cophi, of the 
other Moi)hi. Midway between them are the fountains of the Nile, 
fountains which it is imx30ssil)le to fathom, * * *.' ''* 

As far back as 100 B. C, however, Hipi^archus sketched a map 
in which he makes the Nile rise in three distinct lakes. Ptolemy, 
in 150 A. D., repeats the three lakes, i^lacing the two remoter ones 
to the south of the equator, east and west of each other. Edrisi, 
an Arabian geographer of the twelfth century, also shows the three 
lakes, i)lacing the more distant ones side by side, to the northward 
of a range of mountains called the Gebel Kumr — Mountains of the 
Moon. Later re^x^rts of Arab and of Portuguese traders all testi- 
fied to the i^resence of great lakes and lofty mountains in the 
interior of Africa, and the maps of Verrazano and Sebastian Cabot 
repeat these features. Yet during the seventeenth and eighteenth 
centuries the lakes disappeared wholly from the maps and the 
minds of the European world; and tho ''Montes Lunae" lingered 
thru i)art of the nineteenth century, they, too, disappeared at last. 
It required the i^ainful toil ami heroic endeavor of such men as 
8i>^ke and Grant, Baker and Stanley to convince the savants of 

* Rawlinson's Herodotus. 
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the nineteenth century that the ancient geographers were right in 
the main features of their maps. 

How much of the great gneiss plateau that lies between the 
eastern and western branches of the Rift valley is within the basin 
of the Nile is not yet fully determined. The country to the south 
and east of the great Nyanza has been less explored than that to 
the west and north ; but the absence of important tributaries to the 
Victoria, together with the reports of natives, point to the presence 
of enclosed basins which receive part of the drainage of the country 
to the eastward of the great lake. 

From the southernmost point of the Victoria Nyanza eastward 
around to Ripon Falls, where it discharges its waters into the Vic- 
toria Nile, the Shimiyu is the only imix)i*tant tributary entering 
the great Nyanza. The cool springs and copious streams which 
form the headwaters of this river, among the southern highlands 
5,400 feet above the sea and about 5° S. Lat., probably form the 
remotest source of the Nik? waters. They are in a rich ujjland 
region, which soon passes into a beautiful pastoral country that 
stretches to the border of Victoria Lake. Grains, potatoes, beans 
and other upland i)roducts are raised in abundance by the natives. 
Large herds of cattle l)rowse over the rich grassy i^lains, and 
cranes, herons and other water-loving birds follow the sparkling 
streams. Stanley speaks of weird gray rock piles rising here and 
there, of granite ridges, and low, detached hills, from the summit 
of which beautiful views mav be had of the surroundintx countrv. 

The broad plateau that can cradle a lake in which all Scotland 
might be sunk, otfers room for many diverse people; and the native 
tribes of central Africa differ as widely as do the various nation- 
alities of Europe or of Asia. From time immemorial Africa has 
been subject to invasion. The level upland that stretches from 
Somali Land to the south westward otfers little obstruction to the 
invader; and tribe after tribe has passed over from Asia. i)enetra- 
ting far into the interior. The blending of Asiatic with African 
types has given rise to many variations from the original. The 
one distinctively African feature which seems to be retained by all 
is the kinky hair of the tyi^ical Negro; but in complexion many 
shades are met with, from coal black and dusky brown, to a color 
differing little from that of dark-complexioned Euroix^ans. Wher- 
ever Asiatic blood has intermingled with African, the natives show 
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a decided superiority over their purely African countrymen, even 
tho the savage nature may have lost nothing in fierceness. 

Stanley's famous cruise in the "Lady Alice" a quarter of a 
century ago (March 8 to May 6, 1875), when he circumnavigated 
the lake in onler to decide the question, so hotly disputed, as to 
whether the Victoria was one lake or five, gave him a panoramic 
view of the country and inhabitants bordering the great fresh- 
water sea. He found the population of the lake shore varying 
greatly as to temper. There were the Wavuma, fine, manly, well- 
made fellows, but treacherous and fierce, riding the waters in beau- 
tiful canoes only to plunder with insolent bravado; the more 
peacefully disposed inhabitants of Namungi Island, who exchanged 
bananas, fowls, eggs and sweet maramba, or banana wine, for 
beads, so dear to the heart of the African savage; the natives of 
Maheta coast, who came to the shore and launched their spears the 
instant the explorers prepared to land; and farther on a boat-load 
of savages tii)sy with ponilx), the fermented drink of Central Africa. 
At Bumbireh island the brute fury of the savage reached its 
height. There scores of all but naked demons rushed upon the 
exi^lorers, shouting the war cry of Central Africa, "He-hu-a-he- 
hu-u-u-u!" and attacked them with the savage fury of wild 
animals. 

The many uninhabited islands in the lake were a welcome 
refuge from the lumian beasts that swarnu^d along the shore, but 
even there the huge hippopotamus, lord of the Nik? waters, some- 
times successfully disputed the right of way. while on others 
crocodiles were lords of creation, with multitudes of lesser crea- 
tures for subjects— monitors, lizards, skinks, geckoes, with insects 
of innumerable varieties, from the ever-present white ant to the 
gorgeous butterfly of the tropics. 

The one redeeming six>t in all this wildt^ness where brute 
force reigned supreme was the country of Uganda, lying between 
the Victoria Nile and the Magunga. In this rich pastoral country 
bordering the great inland sea, Speke, who first of all white men 
visited it in 1862, found a i^ople far advanced towards civilization. 
Living in neat grass huts, completely clothed in garments of six)t- 
less cleanliness, brave in war yet practicing the arts of peace, the 
Waganda of half a century ago were vastly superior to the average 
African savage; and the Waganda of to-day, under the fostering 
care of Christian missionaries, wnth its 372 churches, its cathedral 
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seating 3,000 worshipers, its native missionaries sent to all the 
region roundabout, its workshops where native youths are taught 
useful occupations, is an ever brightening spot in the heart of 
darkest Africa. 

The ruler of Uganda when Speke, and afterwards Stanley, 
visited it, was Mtesa, whom Stanley calls the most interesting 
figure in central Africa. His admiration for the white man was in 
sharp contrast with the brute hostility shown almost universally 
elsewhere. He was a man of keen intelligence and a powerful 
ruler. He never tired of listening to *SStanlee" and of asking him 
questions, and it was his urgent recjuest that English missionaries 
should be sent to the Waganda. 

(To be continued.) 
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INTRODUCTIOX 

Wisconsin is a part of the Lake Plains system of the northern 
United States. Like other ix)rtions of this system, it possesses an 
undulating toix)graphy with comparatively little relief. As a whole, 
Wisconsin is a ixx)rly drained region; its area is covered with 
numerous lakes, marshes, and small lacustrine i)lains. The aver- 
age elevation of the state is 1050 feet al)ove sea level; it is the third 
in order of elevation among the states east of the Mississippi river. 

The state may be divided into two major slopes — one to the 
north, the other to the south. These two slopes meet in a series of 
ridges, which lie within a few miles of Lake Superior. This arrange- 
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nient results in one slope beinj:^ long and gentle, while the other is 
short and steep. 

Each of the two iinsym metrical slopes has its own peculiar 
topography, which will be described later in this paper. There are 
certain features which both possess in common, which may be 
mentioned at this point. The ridges, in which the two slopes meet, 
are composed chiefly of much folded and tilted igneous and meta- 
morphic rocks. On the other hand, the rocks which underlie the 
two slopes are sedimentary rocks, sandstones, limestones, and 
shales. In addition to their sedimentary character, the rocks under 
each slope are not disturbed in a noticeable way. Unlike the rocks 
of the ridges, they are not folded or tilted, but lie horizontally or 
nearly so. Again the two slopes are alike in possessing a thick 
mantle of glacial drift, which greatly modifies the original topog- 
raphy of eaeli slope. The arrangement of drift is much the same 
on each of the two slopt^s, so that they bear a superficial resemblance 
to each other. 

After this general statement respecting the topography of the 
stat(s consideration will now be given to the two slopes already 
mentioned. 

THE LAKE SUPERIOR SLOPE 

Tliis sloije is the smaller and steeper of the two i)ortions into 
which the state is divided. It begins at the foot of the Douglas 
and Penokee ranges and extends to the shore of Lake Sux)erior. It 
is a comparatively narrow plain, not exceeding fifteen miles in 
average width. Where the slope joins the ranges, there is, 
fre(iut»ntly, an abrupt dcK-livity. 

This cliff is particularly noticeable, because it is not formed, 
as most of the Wisconsin cliffs are, by erosion. It is a fault clitf, 
formed by the movement of rocks one upon the other; the clitf is 
a marked feature of the landscape, especially when viewed from the 
lake shore. 

On the lake side, the plain ends abruptly in cliffs, which rarely 
exceed a height of fifty feet. In many instances these lake shore 
cliffs are composed of sandstone; more often the material is glacial 
drift, for the latter has been d(»posited in great quantities on the 
sandstone, and buried it out of sight. Portions of the plain have 
Ix^en cut off from the mainland and now exist as islands. There 
are a number of these islands; some of them cover an area of sev- 
eral s(piare miles. 
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Wave action has worn the sandstone cliffs, both on the main- 
hmd and on the islands; as a result numerous caverns have been 
formed, also the long, narrow, canon-like chasms, called coves. The 
cliff faces are often of great interest, on account of the fantastic 
architecture exhibited by them. 

The streams that cross the slope are usually small; most of 
them rise on the flanks of the range and flow into the lake, a dis- 
tance of fifteen or twenty miles. The streams meander after reach- 
ing the foot of the ranges. They also cut deep cafton-like valleys, 
with very few branches. These valleys are the only important 
topographic feature on the slope, aside from a few moraines. In 
most cases the glacial debris has been sorted by water; it is, there 
fore, arranged in shoots, as a rule. It does not take a prominent 
part in the making of the topography. 

THE WISCONSIN SLOPE 

This slope is a broad and somewhat diversified plain which 
slopes away from the ranges already mentioned. The highest por- 
tion of the plain is that adjoining the ranges; the lowest portion is 
that adjoining Lake Michigan in the southern part of the state. 
The slopes are arranged radially from the highlands: the streams 
follow these diverging slopes, flowing to the southwest, south, and 
southeast. 

The Wisconsin slope covers an area of fifty thousand square 
miles; its topography is quite simple, speaking in general terms. 
There are many detailed features of interest, but the limits of this 
article do not ijermit of their portrayal. Many of the more striking 
features are due to river erosion, as is naturally the case in regions 
made up of i^lains. The most marked single feature of topogra^jhy 
in the state is the escarpment. There are two especially prominent 
escarpments, namely, the Military Ridge escarpment and the Win- 
nebago escarpment. The first originates near Madison and extends 
to the Mississippi river. It lies parallel to the Wisconsin river, to 
whose erosive action it is due. <> 

The ridge averages 1200 feet above sea level and is a conspicu- 
ous feature, with its great mural frontlrising alx)ve the general level 
of the Wisconsin valley. The escarpment has retreated some dis- 
tance from the river and now lies fifteen miles away, on the average. 

The Winnebago escarpment is even mo^'ifii conspicuous than the 
Military Ridge escarpment. It begins on Door peninsula, between 
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Green bay and Lake Michigan; it extends in a southwesterly course 
until Lake Winnebago is reached, whence it trends to the south. 
It is still a prominent feature of the landscape on the east shore of 
the lake, opposite Fond du Lac. The ridge gradually dies out as it 
proceeds southward and finally is lost in the morainal accumula- 
tions in the southern part of the state. Each of the escarpments 
is due to the fact that a soft rock underlies the hard surface lime- 
stones. The soft rock is undennined by erosive agencies, causing 
the hard rocks to break off, thus forming steep cliffs. The escarp- 
ments keep retreating in the direction of the dip of the rocks. In 
the case of Military ridge this retreat is to the south; in the case 
of the Winnebago escarpment the retreat is to the east. 

DIVISIONS OF THE WISCONSIN SLOPE 

Six-sevenths of the W^isconsin slope is covered by glacial debris 
of various types. One-seventh of the slope contains no glacial 
material; it is an unglaciated region and is known as the driftless 
area. It is possible therefore to divide the slope into two areas of 
unequal size, on the basis of the presence or absence of the glacia- 
tion. Each of these portions will now be described beginning with 
the unglaciated area. 

The Driftless Area. — Tho the driftless area is comparatively 
small, it is of great significance to the physiographer, because in 
this area is represented in utmost detail the topography and the 
drainage features that prevailed over much of the state in preglacial 
time. A brief description of this region is due, not only for its own 
sake, but because it gives a correct idea of the general appearance 
of preglacial Wisconsin. The first and most notable characteristic 
of the region is the peneplain character of the upland surface. If 
a person stands on any portion of this upland, the eye sweeps the 
horizon for miles, meeting only an even sky-line. It is possible to 
look across the country to the horizon in every direction; there are 
no prominences to cut off the view, as is the case in the drift area. 
Only an occasional butte or monadnock rises above the general 
level of this driftless area. A second feature of the region is the 
presence of deeply incised river valleys. These streams have cut 
deep valleys 150 to 200 feet below the surface of the smooth 
uplands. The sides of the valley are usually steep bluffs, making 
an abrupt transition from the uplands to the valleys. A third 
feature is the mature development of the streams. 
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The head waters of one stream iiiterosculate with the head- 
waters of other streams; every field in the region ia well drained. 
The inter-stream sjKices are frequently nothing more than narrow, 
winding ridges, scarcely wide enough for the roadway or the rail- 
way, which seeks to utilize these natural roadbeds. The maturity 
of the drainage is shown not only by the complete development of 
the drainage, but also V»y the character of the streams; they are 
meandering types, which are approaching their local I>a8e level. 
These streams swing from one side of their flood plain to the other; 
they are engaged in widening their channels rather than in deep- 
ening them. The work of planatinn by the streams has gone on to 




such an extent that the region as a whole may be regarded as a 
typical example of a country once peneplained and now well 
advanced toward a second peneplunation. 

A fourth feature of the region is the XDresence of unenxled 
remnants or monadnocks. The larger of these remnnnts are locally 
termed "Mounds." The largest of the mounds are the Blue mounds, 
twenty-five miles west of Madison. The Blue mounds are in reality 
one monntlnotk with two summits. They cover an approximate 
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area of five square miles, the summit of West Blue mound is 1,729 
feet al)ove sea level. This monadnock is one of the most con- 
spicuous features of its kind in the Mississippi valley. The dome- 
like mounds are confined to the southern part of the driftless area, 
where limestone is the surface rock. In the northern ix>rtion of 
the area, where sandstone is the prevailing rock, the remnants have 
a different form. The sandstone is more readily eroded, and it is 
capable of taking on more diverse architectural effects than the 
limestone. In this northern part of the area, therefore, the rem- 
nants are not mound-like forms, but they are castle-like buttes or 
even slender columns. These latter types are found esi^ecially in 
Jun(*au county. 

These moiiadnocks and buttes tell an impressive story of 
erosion and degradation. All of the intervening spaces between 
the solitary nminants were once filled with limestone or sandstone; 
nothing r(»main%but a few straggling masses. Wlien one thinks 
of the area covered by this wholesale erosion, the story is all the 
more impressive; it is more striking than that told by such a gorge 
as the Grand Canon of the Colorado. Many people call the drift- 
less area the ^'Switzerland of Wisconsin," expressing in this rather 
forcible way their sense of its rugged and picturesque scenery. A 
fifth feature of the region is the total absence of lakes and extensive 
marshes, such as characterize other portions of the state. 

The Drift Area. — The drift area is characterizeil by the presence 
of toix)graphy wliich has lx»en formed chiefly by glacial action. 
There are numerous aggregations of clay and gravel not found in 
unglaciated regions. In a general way there is no such complete 
drainage as that found in the driftless area. There are very few 
brofid. deep valleys. 

There is no even upland surfact*; instead there are numerous 
hummocky hills and elongated ridges. Partly from a topographic 
standtx)int, partly from a geological standpoint it is possible to 
divide the drift area into a number of provinces, based on the age 
of the drift found on the surface. A numl)er of successive 
ice sheets i)as8ed over Wisconsin; and at least three of these ice 
sheets left deix)sits to indicate* their presence. It so happens that 
th(»se deposits are arranged like shingles, each of the older deposits 
appearing from beneath the next younger dejx^sit. It is proposed 
to name these provinces from their relative position and to call them 
the outer, middle and inner drift provinces. Tn nil probability 
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these tlireu provinces corrt'spoiiil rusiiectivt'ly to wli»it iire known as 
the Illiiioian, lowfin, and Wisconsin drift sheets. The division of 
the drift into oiitt-r find middle provino^^s is ix>8sible only in the 
southern piirt of the state. The writer has hud no opportunity of 
studyiuy the older drift north of the driftless area. Unquestion- 
ably careful study would reveal provinces in that re^jion also. 

The Outer Drift Province— This province is roiighly triangu- 
lar in form. It is widest at the state line and tniiers gradually 
until it disappears ln'iieath the Wisconsin drift near the southern 
Ijoundory of Dane county, 

The Itnse of this trianj^ular province is ulx»ut thirty miles wide 
and lies lietween the Pecatoiiica and .Sugar rivers. The total area 
of tlie province is almut 400 stpiare nub's in soutliern Wisconsin. 

The topouraphy of this province combines tlie features of both 
tlie driftless and drift areas. The drift is spread out in tlie form of 




a sheet; this sheet is not continuous, Vmt occurs heri' and there in 
patches. The drift is not very thick, as a rule. For this reason 
the pre-existing toix»graphy is not greatly altered by the presence 
o^the drift. The valleys are fille<l to some extent by the drift, 
while the upland surface freijuently couUiiiis little or no drift. This 
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fact tends to cause less relief than is found in the driftless area. 
There are occasional knolls and ridges of drift; they generally lack 
the definiteness of such accumulations in the later drift deposits, and 
merge gradually into the surrounding plain. There are few abrupt 
transitions, such as one sees in the morainal accumulations of the 
Wisconsin eix)ch. There are no such continuous ridges; there are 
no true eskers, kames, kettles, or drumlins, such as are seen in the 
later glacial accumulations. These occasional knolls of drift have 
some effect upon the toix)graphy, but they are not numerous enough 
to have a very marked influence. The drainage is quite mature in 
this province; the rivers do not seem to be diverted from their 
original courses. There are no lakes, and very slight evidence of 
lacustrine plains. 

The Middle Drift Province. — This province is confined almost 
wholly to Rock county. It is quadrilateral in form and covers an 
approximate area of 800 square miles. The drift is thicker than 
in the outer province, but it is not so thick as to wholly obliterate 
the preglacial topography. Preglacial valleys, notably that of 
the Rock, are a feature of the topography. Masses of rock, belong- 
ing to preglacial topography, rise thru the drift in many localities. 
The drift topography is much more evident than in the outer 
province, and there are a great many more glacial hills. They 
have stronger relief and a correspondingly greater effect upon the 
topography. Well develoi^ed morainal ridges occur; the moraine, 
which the author calls the Beloit moraine, is an example. This 
ridge extends from the west bank of the Rock at Beloit with few 
interruptions to the neighborhood of Evansville, where it is buried 
beneath the wash from the Wisconsin moraines. Associated with 
the Beloit moraine at several points, especially in the neighborhood 
of Footville, there are gravel hills, known to geologists as kames. 

Within the Beloit moraine, a few miles to the east, are found 
a series of smooth oval hills, known to geologists as drumlins. 
Drumlins are common in the inner drift province, but are very rare 
in the middle province. The drumlins of the middle province are 
located chiefly about the town of Clinton. In this particular 
locality the hills are low and of small size, retaining, however, the 
characteristic drumlin outlines. The longer axis of a drumlin is 
parallel to the direction of ice motion, and the arrangement of the 
drumlin axes in this region shows that the ice moved west. 

Rock river flows thru the midst of the middle drift province. 
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It is an ancient stream, which had eroded a wide and deep channel 
before the coming of the Pleistocene glaciers. This channel 
became the runway for waters coming from the melting glaciers, 
this biding esj)ecially true during the melting of the Wisconsin 
glaciers. Vast quantities of sand and gravel were carried down 
Kock river valley at the close of the Pleistocene by the swollen 
streams of that time. North of Janesville this material accumu- 
lattxl to such an extent that the river was forced to abandon its old 
channel and seek a new one. At Janesville the Rock returns to its 
old channel, tho it is filled to a large extent with debris of glacial 
origin. This gravel-filled valh^y is a striking topographic feature 
— the most striking individual feature in the i)rovince. It is a 
great, flat, fluviatile phiin, composed of sand and gravel, which 
extends from the inner drift i)rovince to the Illinois- Wisconsin line 
and l)eyond. This valley train is l)etween three and four miles 
wide— its length in Wisconsin being twvnty miles. This flat 
expanse of gravel is trenched by streams; and wherever this has 
happened a well defined terrace exists. At Beloit the terrace is 
thirtv feet above the river. It should be remembered that tho this 
gravel train crosses the lowaii, it is really of Wisconsin age. Lakes 
do not occur in this province, but lacustrine plains and abandoned 
shore lint^s are found. 

The Inner Drifi Province. — The Wisconsin ice sheet was the 
most activ(» of the series and left behind it the greatest amount of 
glacial material. This debris, in most localities in Wisconsin, is 
so abundant that it l^uries all the preglacial topography so deei^ly 
that it has little influ(*nce on the present topography. It is so 
abundant that the preglacial stream-courses are filled, and as a 
consequence evt^ry stream is flowing in new channels, made in 
postglacial times. Innumerable lakes and marshes abound, being 
the most characteristic feature of the toix)graphy in most iX)rtions 
of the area under consideration. The glacial hills made bv the 
Wisconsin ice sheet are much mon^ prominent than is tbe case with 
the earlier ice sheets. In a majority of instances, much of the 
present relief in eastern and northern Wisconsin is due primarily 
to glacial action. Most of the area under consideration is char- 
acterized by the presence of prominent ridges and knolls called 
moraines. 

Adjoining Lake Michigan there is a narrow strip, which has 
evidently been covered with wat(T in recent time. The topography 
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's fliit Hiid without much relief. It is best to make a diWsion of 
the iiiuer drift province into two subprovinces, the niontinal buI>- 
Ijrovince and the lacustrine plain fiubproviiice. 

The inorainal subprovince. — This subprovince includes about 
three-fourths of the area of the state. Its chief characteristic is 
the presence of numerous moraines, which are arranged in a series 
of loops. The reason for this loojied arrangement is that the ice did 
not advance with an unbroken front. Imt came in a series of lobes. 
In till proliability tht«e lolies did not advance simultaneously, but 
some culminated l>efore the others. The ice lol>es have i-eceived 
names, such as the SujuTior loi)e, Chipix-wa lobe, CJreen Bay loI)e, 
and Midii^an lol>e. The Michigan lol)e sent off a minor lobe, 
which the author calls the Geneva loi>e. This latter lobe, tho small, 
made some of the most characteristic to|K)jrraphy in the state. It 
was alxjut thirty miles wide. 

The toiKjjrraphy of the interlobate moraine differs from that of 
other iwirtiiiiis of tlic terminal moraine. Tlie interlobate moraine 
is clianicteriziiiby loiiii riil^es that ntn i>ar;illel to the general 
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dirci'liim of llie ice motion. They are frequently called '"Hog- 
biicks" by [M-ople in tlie n'«ion in which they occur. Washed 
(h'posits of irravei ami sand in ridyes similar to eskers are also fre- 
quent in tlie interlobate moraines. Other iwrtions of the terminal 
mur;iine ari' characterized by a hmnmocky toiwyrapliy, in which 
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the round hills known as kaines are very abundant. Within the 
terminal moraine there are numerous other moraines like the outer 
one, except that they are not so well developed, as a rule. Usually 
these inner moraines, or moraines of recession as they are called, 
are concentric w^ith the the outer moraine. This is not always 
true, especially anions the moraines of the later i^ortion of the Wis- 
consin epoch. Immediately in front of the terminal moraine of the 
Wisconsin epoch, the topography is usually quite flat, forming 
what are called x^rairies. In many cases these prairies are lacustrine 
plains, which were formed when lakes stood in front of the ice. In 
many cases they are, in part at least, due to w-ash from the moraine, 
which accunndated in great beds. A fine example of this type of 
plain is seen near the junction of the Gfreen Bay and treneva lobes, 
in the western portion of Wahvorth coimty. Here vast quantities 
of gravel and sand were w^ashed from both ice lobes into a common 
channel, from whence it spread out into a great gravel plain. This 
plain is at the head of the Rock river gravel plain. 

Another marked feature of the inner drift topography is the 
presence of numerous hills, known as drumlins. These are smooth 
hills of till with axes in the direction of the ice flow. The drum- 
lins are mainly confined to the region covered by the Green Bay 
ice lobe. They are most abundant in the region bi'tween Madison 
and Wati'rtowu. Thev occur by thousands in Dane and Jetferson 
counties. If this region be studied as a whole, it will ho set^n that 
the drumlins do not all lie parallel to each other, but that they 
exhibit a radial arrangennent of their chief axes. This is due to 
the fact that the Green Bay ice lobe had an axio-radiant flow, 
which in turn caused the ih'umlins to lie in their present position. 

Few of the glacial hills known as eskers have been obs(*rved in 
Wisconsin, tho a few are found, espi^cially in drainage ways. 

The most characteristic surface feature in the gbunated region 
of Wisconsin are the lakes and swamps and lacustrine plains. The 
distribution of the terminal moraines can be premised by the occur- 
rence of lakes and swamps. As has l)een noted the outer drift 
province contains no lakes or lake beds; the middle drift i^rovince 
contains no lakes, but lake beds are distinguishable. In the inner 
drift province, lakes are abundant, tho many of them have disap- 
peared in whole or in p:irt. Most of the lakes occur in close con- 
nection with moraines. Usuallv thes(» an^ small, tho a number of 
these kettle* lakes may coalesce and form a good sized, but very 
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im-trular, !akf. Some of the larir<'r lakf^ like Winnel>airo, Green, 
ami (Tcrit^va. are not tme niorainal lakes, but occur in pre^lacial 
valleys. whi«li have V>eeii partially elotfg*^ up by ulacial debris. 
These lakes teiirl to I)e lon(;. narrow and deep: the nnderlyiiiir rocks 
may i.Tupout on the Itanks of the lake forming clilTs. In some 
casett the lake has n?ce<led from its former extent, learing wide, 
W'UHlrine plains to show the former extent : this feature is well 
shown on the wiwt sidi- of Lake Wiiinel«ino. The smaller lakes of 
the State an- in all statres of (let<Tioration. There is no lake which 
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does not sliow eviii('n<'e of ri'treat. but the rate of disappearance 
varies in different cnws. In many instances, the lake has wholly 
disaiipeanrd, leavinn oidy an extensive swamp, as the Horicon 
marsh for example. In other instances there has l>een but slight 
withdrawal, as in the case of Lake (reneva. Most of the lakes are 
filled with aijuntic veK<:tation, which jwrtends the siJeedy extinction 
of the lake. 

The lai'iistrine plain an-a.— This area is a narrow strip that 
Itonlers tile sliori' of L;ike Michiuan. It has l)een traversed by 
yhioiers as the remainder of the rejfion has been, but its tojxtiirapliy 
is clilFcri'iit than tlie drift region, bi'ciuiHe it was subsequently cov- 
en-d by the waters of the liike. This took phice during,' the retreat 
of the tjlafier. Ah the i<'e retrejited, a lake was formed in the Imsin 
of the ]iresent Lake Michipin. Tliis beirinninir lake is known to 
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geologists as Lake Chicago. Several stages of lake history suc- 
ceeded this stage, in some of them the lake teing much greater in 
areal extent than now, and flooding the i^resent banks for a few 
miles to the west. In some of these expanded stages the lake stood 
long enough to make well defined beaches and other shore marks. 
Sufficient debris was carried in and distributed to form a lacustrine 
plain. 

This area, tho somewhat elevated above the lake, ix)ssesses a flat, 
prairie-like expanse with but little relief, and is often ix>orly 
drained. There are no marked features about it. The most interesting 
characteristic is the presence, occasionally of lake terraces or 
beaches. The streams that cross this area are for the most part 
sluggish rivers that have cut down close to the lake level, forming 
in some instances deeply incised trenches. They sometimes show 
a tendency to flow parallel to the lake for some distance, . l)efore 
they finally succeed in breaking thru the shifting bars; this is 
notably the case with Pike river. 

SUMMARY 

Wisconsin is a part of the Lake lAniu system of the northwest. 
It is divisible into two slopes, one sloping toward Lake Superior, 
the other toward the south. The latter slope may be divided into 
divisions on the basis of the presence or absence of glaciation. The 
unglaciated portion is called the driftless area, and covers about 
10,000 square miles in Wisconsin. It is characterized by the total 
absence of glacial material; also by the al)sence of disarranged 
drainage. The region has a flat upland surface, in which deeply 
intrenched streams meander. The drift area is divisible into a 
number of subdivisions based uix)n the age of the drift. 

The oldest of these is the outer drift province, which is char- 
acterized by feeble development of glacial topography. There are 
no lakes and no clearly defined lacustrine plains. The next oldest 
deposit is the middle drift, which has better developed glacial 
topography than the first, and distinct moraines and drumlins 
occur. Old lake basins are still visible, tho no lakes are found. 
The youngest of the iDrovinces is the inner drift province. Glacial 
topograi)hy is well developed in this area, especially moraines and 
drumlins. The eastern portion of this area has been covered by 
the waters of the lake, and this has caused a lacustrine plain topog- 
raphy along a narrow strip of the lake shore. 



EDITORIALS AND NOTES 

-pjj^ An important part of the work of the teacher of 

Geographical geography is to acquaint his pupils with the 

°* leading facts i>ertaining to the relation between 

the activities of man and his geographic environment. Think of 
the scope of the subject, of the limited range of observational 
study, and then of our etjuipment for carrying on the work. To 
accomplish the desired result the average teacher still dej)ends 
largely upon words. 

There should be a greater effort made to bring the actual con- 
ditions of the real but unseen outer world before the children. One 
means of bringing about this result is thru the use of the geo- 
graphical cabinet. This should be a part of the equipment of 
every school, and as far as i)ossible the children should furnish the 
materials. From the industrial standpoint these materials will 
consist of raw and manufactured j^roducts of world-wide impor- 
tance, in their various stages or conditions; pictures illustrating 
those not to be obtained, as well as i^icturesof the industries which 
these commodities give rise to. With maps before them, the pupils 
can trace the distribution of a given i^roduct, the necessary condi- 
tions as to soil and climate, — if it be a vegetable product, — the 
manner of cultivation and i^reparation for market, and the lines by 
which it is exported. This illustrative material forms the most 
rational and interesting basis for the study of industrial conditions. 

The cabinet should also contain pictures of peojjle of other 
lands, pictures of their homes, articles of dress, toys, coins, pic- 
tures illustrating means of conveyance, etc. These will give force 
and valu(» to the study of ix)litical and social conditions. 

A jx)int of vital imix)rtance is that the i^upils should be 
encouraged to obtain the materials themselves. They will draw 
upon store, mill, factory, forest, farm, and mine. They will enlist 
the aid of parents and friends; they will secure much valuable 
material in the form of loans. Using the cabinet as a starting 
l)oint. intensely interesting work can be done in comiiarative 
geography. 
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From this line of work it is easy to develop the thought that 
there must be a division of labor; that all must be en^a^ed in some 
line of work, and that all forms of honest labor are ennobling. The 
pupils will discover that nations and individuals are dei>endent 
upon one another, and that different geographic conditions natu- 
rally result in different social conditions. This will create sympa- 
thy and respect for people in all walks of life and in all countries, 
and will lay a foimdation for that broad patriotism which recog- 
nizes the whole world as one's country and all mankind as 
one's kin. J. F. C. 

Illustrative One feature of primary geography to be empha- 

Material on sized in the future is the child life of typical races 

Race Life ^f ^^i^^, world, especially those which illustrate the 

control exercised by climate and the strongest physiographic sur- 
roundings, and those which embody the characteristics of different 
periods of race development. Sinc^ the days of Jane Andrews, 
sketches and stories adaptcxl to children have multiplied for this 
purpose, and there are many valuable books for the teacher, such 
as Little Folk of Many Lands. There is still room for the provision 
of better pictures to illustrate such sketches, but the greatest need 
is for objects and models illustrative of other modes of life than 
our own. Some of my primary assistants gather in from the 
homes of their city pupils curios from Japan or China, and Eskimo 
or Indian implements, for use in such lessons; but this material 
cannot be depended on, and seldom includes the plain impltMuents 
and utensils of every-day life. There is needed in every system of 
schools sets of specimens to illustrate the life of a dozen typical 
races. These should include a model of a house, and models or 
specimens of enough tools, articles of wearing apparel, etc., to give 
a cl(*ar basis, in connection with related photographs and stories, 
for the simple generalizations to be developed. Some members of 
the Bureau should be able to offer such exchange collections illus- 
trative of the life of Plains Indians, or of Pueblo Indians. Others 
may have missionary friends abroad who would prepare and send 
home say twenty-five sets of specimens illustrating Chinese or 
Japanese life, life in the South Sea Islands or in Africa. These 
could then l)e listed in the Bulletin for sale at a price which would 
fully repay the trouble of the collector as well as the actual ex^x^nse 
incurred in procuring the specimens. P. E. 
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Geography at the An important geographical contribution to the 
National Educational Proceedings of the National Educational Asso- 
Afsociation ciation was the imper entitled "The Relation of 

Physical Geography to Other Science Subjects," by Professor 
William Harmon Norton, Cornell College, Iowa. The author pre- 
sents his subject from the standpoint of the geologist, making a 
som(»what broad but just claim that modern physical geography, as 
a science, was the work of the geologist and not of the traveller, 
the explorer, nor the geographer. Professor Norton's argument is 
to the effect that the subj(*ct has been restricted to the study of 
landforms, holding that it is so regarded by Penck, Boulangier, 
de Lapparent, Supan, and Davis. Notwithstanding that the consid- 
eration of landforms is an overlap-land between descriptive 
geography and geology. Professor Norton tak(»s tlie ground that 
this fispect of the subj(»ct should be taught under the head of 
geology, tli(» study which poss(»ss<^s the easier ai^iiroach, the greater 
c(>lH»rence, the better presentation, and the larger view. In other 
words, geology sets the content which it shares in proper perspec- 
tive* with geography. Professor Norton also takes the ground that 
both physiography and meteorology, while necessary and i^ertinent - 
to educational systems, should not be included in the domain of 
physical geography, each being a science in itself. 

Professor Norton ph^ads for a thoro course in physical 
g(»ography together with more ''regional'' geography, such as has a 
l)lac(* in German schools, concluding with meteorology and geology. 
H(» tak(»s the ground that these, as earth sciences, should form a 
line of studi(*s so closely articulated that they may l)e considered 
the v(»rtebral column of secondarv instruction. 

In discussing this pap(»r Mr. J. W. Redway said that were he 
rei[uir(»d to define* the term "physical geography'' he should feel 
th(» re(piirt*ment one of l)ewildermerit. From the standpoint both 
of science and logic he l)elieved that the limitation of the subject 
set by Professor Norton was correct. But considering the chaotic 
condition of courses of study it is often necessary to be illogical. 
The fundamental princi^^les of physical geography include those 
which belong also to astronomy, to meteorology, to geology, and to 
physics. In order to understand the laws of climate the pupil 
must be familiar with some of the principles of astronomy, and 
these are more conveniently set forth in the pui^il's text-book than 
in a separate volume; and so also with certain principles of the 
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geography of the air, and the physics of the eartli. It is more 
economic of time, and more convenient to be illogical and include 
them in the pupil's text-lxx)k. 

In geology, what Professor Norton rightly terms the overlap- 
land is rather more perplexing to the teacher of physical geogra- 
phy. The study of physiographic forms is just as essential in the 
one science as in the other. The study of the flood plain, for 
instance, is an essential feature even in elementary geography, but 
the knowledge of it that doc^s jiot include its origin and evolution 
is not of much value. Sonu* of the principle's of stratigraphy and 
historic geology are also essential to the study of physical geogra- 
phy, and the teacher must take the choice between supplementing 
it or omitting it, if the necessary matter does not hai^ijen to be 
contained in the text-book. 

The introduction of the man element into geography has 
begun a n^volution in the teaching of the s\d)ject. and tht» latter is 
pointing to a very definite end — namely, that regional geography, 
physical geography and meteorology are all correlated departments 
of earth science fundamental to geology, and that the* latter is 
incomplete unless applied to economic geography. 



The following is part of a letter received from 
A Univeriity Afloat Mr. William B. Marshall, former curator of natu- 
ral i^roducts in The Philadelphia Connnercial 
Museimi. His suggestion will certainly meet with the hearty 
approval of geographers. Space for discussion of the subject is 
glaxUy offered in The Bulletin. 

••**In discnssing my recent address before the Chicago Academy of 
Sciences, Dr. Chamberlin of the University ot Chicago, president of the Acad- 
emy, said he thought it quite probable that in the near future the methods of 
transportation would be so improved and cheapened that pupils could by travel 
study the actual topography of the states and countries. This thought touches 
very closely upon one that I have had in mind for many years, and I write to 
you now to suggest that you open up a discussion of the question in the next 
issue of your Bulletin. My idea has been that some one of the wealthy univer- 
sities, or a combination of several universities, could control and run a steamer. 
The expense would, of course, be great, but the advantages to be gained would 
likewise be great. In this day of Rockefellers, Carnegies, Armours, Stanfords, 
etc., finances should be no bar to an enterprise which promises educational 
advantages proportional to the outlay. A university afloat would havemany 
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advantages over one stationary. History, geography, languc^es, commerce, 
art, architecture, and other subjects could be taught in their homes, so to 
speak. To me it seems that a course of observation by travel should be con- 
sidered an essential feature of every great university. 

Very truly yours, \Vm. B. Marshall. 

Philadelphia. July 15, 1901. 

Valleys Another traveler has found an.cl described valleys 

in the Chicago formed in the good old way that valleys had before 

Record-Herald there was a science of physiography. Mr. Wil- 

liam E. Curtis, writing from Norway to the Chicago Record- Herald 
of August 16, says: "The western coast of Norway was once a 
mighty rock, a long single mountain of granite, which has been 
split into many sections, and the sides of the cafions thus created 
have teen worn smooth by the waters that have teen pounded 
against them for millions of years." Later he says, '^Geologists 
declare that all these fjords have been carved out by glaciers" — but 
he evidently doesn't telieve it. 

Let us hojpe that in another generation or so travelers will 
have learned how valleys are formed, and will let these cataclysmic 
chasms drop into the background along with the nixies and kotelds 
that once inhabited them. 

Adams' Commercial Geography, recently an- 
Commercial houikmhI by the publishers, D. Appleton & Com- 

^^ ^ pany of New York, deserves the hearty welcome 

it is receiving from teachers and superintendents. It is very care- 
fully and accurately written, and contains numerous well-chosen 
illustrations, maps, and diagrams. The book can be strongly 
recommended to every progressive teacher of geography. 

Civil Govern- On the 4th of July, Judge Taft took the oath of 

ment in the office as the civil governor of the Philippines. Out 

Philippines ^j twenty-seven provinces only five remained 

under military control. The chief tene of contention has teen 
the continuance of the friars in power. But it is reported from 
Rome that these friars will be gradually withdrawn, and priests 
from France and from America will be sent in their places. 

The civil conmiission has called for hundreds of American 
teachers, and they are being sent out in large numbers. Their 
contracts call for three years service. 
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The value of careful sanitation in tropical cities 

Progress Against j^ ^^,^|j iihistrated in the fact that in the last year. 
Yellow Fever * 

for the first time on record, there has not l)een a 

death reported from yellow fever in Cul)a. The discovery, by our 
surgeons, that the disease is carried by the mosquito, makes it 
possible to combat the disease with some certainty of success, 
instead of blindly, as heretofore. It now seems to be definitely 
established that there is no infection direct, that fever patients may 
be cared for with impunity anywhere, provided only that the mos- 
quito is exterminated, and the battle is on against the insect. This 
progress in the etiology of the disease is of the utmost importance, 
not only for Cuba, but for all tropical ix)rts. and in a commercial 
as well as in a. purely sanitary way. 

Dr. Ida Kahn, a native of China, and one of the 
Gifi Slavery first Chinese women to receive a college education 

outside of her native country, contributes a very 
interesting article to the Tiidepriidrnf of July 11, 1901, We quote 
some paragraphs. 

**Slavery exists in China, and that to an appalling (^xtent. So 
far as my observation goes, the girls of China furnish the victims. 
and the lx)vs but verv seldom. * * * True, the little slaves are not 
often obtnided uix)n your notice. You may gaz(» up and down all 
the streets without seeing one. * * * Who are the people that use 
slaves in China? I may answer, the rich people who regard them 
as indispensable as so many pieces of furniture. Accordingly they 
furnish them to each daughter of the house in (juantity and quality 
corresponding to the length of the family purse. The daughter 
carries them to her future home as part of her dowry. * * * The 
middle classes use the slave girls because they cannot afford serv- 
ants, and the poor people use them as a means of getting rich.'' 

Baron Adolf Erik Nordenskiold died at Stock- 
Nordenski Id holm, August 12, at the age of 09. He was one 

of the greatest of a long line of Arctic explorers. 
He made his first voyage in 1858, and in 18(51 had charge of a 
party measuring an arc of meridian in Spitzl)ergen. But his most 
famous voyage was that of the ''Vega" in 1878-V), with King Oscar 
as patron, and with the purpose of charting the northeast passage. 
**This voyage is one of the most interesting in Arctic history, and 
it alone would entitle its commander to imperishable fame." 
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The second son of the Emperor of Korea, Eniwha, 
Royal Koreans ^^^^ y^^^^ ^ student in the Roanoke College, Vir- 

in America • . -■ «■ •% . . i . * i • 

ijjinia, since March, with two of his companions, 

and they are making very good progress in English. 

— The Independent. 

Cien. Wood reports that the hi test Cuban sugar 
Sugar in Cuba crop which is a large one, was grown on only 

eight per cent, of the entire area of sugar land. 
This is very significant as to the future of sugar in Cuba, and in 
this country as well. Java last year led the world iu the production 
of sugar cane, with an output of 722,000 tons. Cuba followed with 
395,000 tons, Louisiana coming sixth on the list. But it must not 
be forgotten that l)eet sugar is gaining very rapidly on cane, and 
last year only one-third of the world's sugar came from sugar cane. 

In 1885 Lord Cromer inaugurated extensive 
^N^f *FW« engineering works in upper Egypt for control of 

the flood waters of the Nile. Great dams have 
been building at Assuan and Assiut. These works will be com- 
pleted the coming year, and long reaches of rich bottom land along 
the middle Nile will he able to produce two crops annually, instead 
of one, as the flood waters, being ponded back, can be liberated in 
canals for use in irrigation. 

Now a further extension of this control is planned, the inten- 
tion being to make catchment basins of some of the large lakes in 
Abyssinia and at the sources of the great river. 

. , „ Manufacturing plants are increasing more rapidly 

Industrial Progress ./-, .i > -^r i -r^ ^ j 

in the South "^ Cxeorgia than in Massachusetts. During the 

first six months of this year 1,818 miles of railway 
were laid in this country, of which 1,275 were laid in the South. 
The sudden leap of New Orleans to the rank of second city of 
exports in the Ignited States cannot be account^l for on senti- 
mental grounds. Trade moves inexorably along lines of least 
resistance. The exports from New Orleans during the fiscal year 
of 1900 were over $115.00(),(X)0. So far this year they are already 
$122,000,000. —The Independent. 
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(Read foot-note on page 300) 
ARIZONA 

fA. J. Mathews, Tempe. 

CAUFORNIA 

♦ S. H. Cohn, 120 W. Oak St., Stock- 'f T. E. McCarty, Placerville. 

ton. ♦t HflSe B. McFadden, 901 Powell st., 

* H. W. Fairbanks, Berkeley. San Francisco. 

t Alice A. Gates, San Rafael. f Anne McLanahan, Bruceville. 

t F. W. Hooper, Etna Mills. * E. I. Miller, Chico. 

* H. L. Lunt, Riverside. (■ Mrs. Julia C. Sherwood, Lower Lake. 

CANADA 

*t John Alexander Dresser, Richmond, * H. J. Silver, 94 St. Urban street, 

Quebec. Montreal. ^ 

t Arthur D. Fox, Shag Harbor, N. S. *t Wm. Ward, 131 Division street, 
*t O. E. Leroy, Montreal. Kingston, Ontario. 

CONNECTICUT 

*t Josephine Coyle, Waterbury. t Mary R. Davis, Bridgeport. 

COLORADO 

*t George Lyman Cannon, Denver. *t Charles V. Parker, Trinidad.. 

FLORIDA 

t C. L. Hayes, De Funiak Springs. 

ILLINOIS 

*t Mrs. Margaret S. Fitch, 1803 Barry t Teachers* Library, Board of Educa- 
Avenue, Chicago. tion Rooms, Joliet. 

♦f F. W. Plapp, 2549 N. 42d avenue. 
Station 35, Chicago. 

INDIANA 

♦ W. J. Machwart, Munde Normal * Will. A. Myers, Fortville. 

City. 

IOWA 

• Arthur E. Bennett. Fayette. *! Howard E. Simpson, Columbus 
•f Horace T. Bushnell, Davenport. Junction. 

KANSAS 

•O. P. Barnes, Leavenworth. * J. D. Orr, Fort Scott. 

KENTUCKY 

t M. E. Marsh, Berea. 

8 
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MASSACHUSETTS 



t Lymau R. Allen, North Adams, 
t Carrie M Bassick, East Saugus. 
• F. P. Gulliver, Southboro. 
t Mary E. Harris, 167 Welles Avenue, 
Dorchester 



* E. T. Austin, Owosso. 

* R. D. Calkins, Mount Pleasant. 
*t E. E Ferguson, SaultSte. Marie. 
*t Lee Hornsby, Williamsburg. 



t Marg. J. Ames, Alexandria. 

t Anna Amundson, Traverse. 

t Ida Amundson, Tracy. 

•f Emily Anderson, 204 West 6th St., 

Duluth. 
t A. E. Anderson, Kensington, 
♦f Mary Arntsen, 423 9th Avenue E, 

Duluth. 
*t Nettie L. Asp, Two Harbors. 
t Blanche Atkins, 2115 Fremont Ave. 

N, Minneapolis, 
t Imogene Austin, 507 Lake Avenue 

North, Duluth. 
*t C. H. Barnes, LakeCrystal. 
*t Martin A. Beatty, Rochester, 
t Benedictine Sisters, 3d Street and 

8th Avenue, North St. Cloud, 
t Mrs. Minnie Blakeslie, Marshall, 
t Delia A. Blodgett, Luverne. 
t Henry J. Bochel, Albany, 
t Wm. A. Boerger, cor 7th St. and 14th 

Ave., South, St. Cloud. 
t George R. Borchardt, Madison. 
*t Emily Brown, cor 6th and 42d Ave, 

Duluth. 
• Harry E. Canfield, St. Charles, 
t Ruby Cleveland, Canby. 
t Maud Carpenter, Royalton. 
t Ida B. Cass, Pipestone. 
*t Sister Catherine, Duluth. 
t Joel A. Childs, Ortonville. 
t Inez Coyle, Marshall. 
tTillie Crouse, Hallock, Minn, 
t B. L. Crow, Clarissa. 
*t Mae Cummings, 1720 E. Sup. St., 

Duluth. 



•f Arthur P. Irving, Aver. 

t Jessie B. Kemp, Athol. 

*t Winifred Miller, Amesbury. 

t C. E. Stevens, Stoneham. 

♦f Alfred Turner, Turners Falls. 

MICHIGAN 

*t Eugene La Rowe, Hancock, 
t E. M. Ledyard, Sterling. 
*t V. G. Mays, Newaygo, 
t Alice A. Warner, Menominee. 

MINNESOTA 

t Lura Cutting, Woodstock. 

*t Sister Directress, Sacred Heart 

Institute, Duluth. 
t Nellie Donohue, Clontarf. 
t Gertrude Eaton, 302 Mesaba Avenue, 

Duluth. 
t Leland J. Farmer, Airlie. 
t William A. Fearon, St. Cloud, 
t E. F. Fink, Willmar. 
•t KathrynM. Fink, 8 W. 6th, Duluth 
t Minnie E. Fisher, Canby. 
t May E. Fitzgerald, De Graff. 
*t Blanche Elliott, cor. Lake Avenue 

and 5th Street, N. Duluth. 
t A. E. Ethen, Saint Cloud, 
t Franc A. Ensign, 2802 West 3d St., 

Duluth. 
t Dessie M. Evans, Tracy. 
t J. C. Eversman, Gilman. 
♦fElizabeth Farrell, 1517 S. 4th St., 

Duluth. 
t Bell W. Forbes, Marshall. 
♦f Scott A. Foster, Duluth. 
t Nina F. Friend, Litchfield. 
* James T. Fuller, Mantorville. 
t Laura Gaffney, Beardsley. 
•t Ella H. Grieser, 319 South 14th 

Ave., E. Duluth. 
t Ina M. Griffith, Lake View. 
tT. E. Grae, Biwabik. 
•f L. S. Graves, Elba, 
t May L. Hatfield, St. Charles, 
t Lena Hangerud, Hogan. 
t Elnora Hardin, Alberta, 
t Flora B. Hartley, 115 10th Ave. E., 

Duluth. 
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MINNESOTA— continued 



♦ Elizabeth Hatch, Pickwick. 

t Minnie Hennings, Cannon Falls. 
•Elizabeth I. Hitchcock, Redwood 

Falls, 
t Reaka Hinck, Ruthton. 
t Merrit Horn, Plainview. 
t Nellie B. Huntley, Hancock, 
t Mary E. Hynes, Marshall. 
Fannie James, Red Wing, 
•f Grace Jones, Smith Lake, 
t Minnie Jones, Luveme. 
t Maud C. Johnson, Minneota. 
t Maginna Johnson, Minneota. 
t H. S. Johnson, Dassel. 
♦f Effie Johnson, Carver. 
+ Byron M. Johnson, Alexandria, 
t Reta Judd, Morris, 
t Sadie M. Judd, Marshall. 
+ J. F. Keppel, Brainerd. 

♦ Winifred Killoran, 219 MesabaAve., 

Duluth. 
t Mrs. Jennie Knaff. Graveville. 
t Belle Krall, Ruthton. 
f John A. Kraus, Albany, 
t Mi^s H. Larson, E. 3d St., Duluth. 
tP. M. Larson, 903 8th Ave. South, 

St. Cloud. 
+ Margaret Lawler, Kandiyohi, 
t Mamie E Lawler, Kandiyohi. 
f Roserta Lee, Cyrus, 
t Rose Von Levern, St. Cloud, 
t Lilly Von Levern, St. Cloud. 
f William J. Libby, Hawick, 
t Flora C. Lueben, Holloway. 
t M. Lutgen, Cold Springs, 
t AnnaMaddock, 305 E. 3d St., Duluth 
t W. J. Marquis, Two Harbors, 
t Ida B. Marsh, Marshall, 
t Parthenia McCain, Kimball. 
•t Mary A. McCall, 601 56th Ave. W., 

West Duluth. 
t Marie McCallum, Benson, 
♦f Adelia McCollum, 2802 West 3d St., 

Duluth. 
*t Katherine F. McCourt, 510 10th St. 

S., Minneapolis, 
t Maud M. McGandy, Marshall. 



t Mrs. H. G. McGee, 898 East 6th St.. 

St. Paul. 
t Margaret McGraw, Greenleaf. 
t Secundella McVay, Benson, 
t Anna C. Mensinger, Brockway. 
♦ Mary M. Miller, Duluth. 
t Nellie M. Morse, Luverne. 
f Sadie M. Murray, Marshall. 
♦f Wm. Masteller, Wycoff. 
*t E. E. Mclntire, Glencoe. 
t Marie Nelson, Lynd. 
t A. W. Newman, Cokato. 
t Bessie G. Norton, Cove. 
t W. V. O'Brien, Casey P. O. 
t May 0*Connell, Trosky. 
♦f Anna Olund, 623 W. 1st St., Duluth 
t Frank O'Neill, Woodstock. 
•t A. T. Park, Duluth. 
t Edw. E. Parke, Pipestone, 
♦f E. S. Parker, Mankato. 
*f Edith S. Pattison, 374 4th Avenue 

S , St. Cloud. 
*t C. A. Pachin, Zumbrota. 
•f Ellen A. Pierce, 1263 E. College, 

Rochester. 
*f Georgia A. Pomeroy, Belvidere Mills 
t Florence M. Perry, 752 Laurel Ave., 

St. Paul. 
t Fea Peterson, Badger. 
t Gertrude Potter, Canby. 
t Wila E. Prouty, Tracy. 
t Bertha E. Pusher, Morris. 
•f S. J. Race, Redwood Falls. 
t John Redmond, 617 4th Avenue S., 

St. Cloud, 
f Maud Riley, Marshall. 
t Margaret Ring, Morris. 
t Jennie M. Robertson, Wadena. 
t Belle Robertson, Lynd. 
t Marj' Rooney, Holdingford. 
t Grace Robinson, Chokio. 
t Fanny Rockwell, Sauk Rapids. 
*t Ella M. Ross, Elgin. 
*t Elizabeth C. Schmidt, Mazeppa. 
t Dan Setchfield, St. Cloud. 
•f F. E. Stratton, Northfield. 
t Mrs. D. A. Swann, Mankato. 
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MiN NESOTA— con tinued 



t Norbert P. Schneider, Urban. 

t Minnie C. Schultz, Zion. 

•f Julia M. Sears, 623 57th Avenue W., 

West Duluth. 
t P. J. Seberger, St. Cloud, 
t Marie Skibness, Benson, 
t Grace Smith, Benson. 
t Alice M. Soule, Withrow. 
t Elizabeth Steichen, St. Cloud, 
*t Anna S. Swansen, Red Wing. 
t Sisters of St. Joseph, Marshall, 
t Tillic M. Tait, Atwater. 
t Lillie Thorson, Swift Falls, 
•f Dorothea Toedt, 322 22d Avenue W., 

Duluth. 



t Gertrude Trageser, Pipestone. 

♦Carl J. Ulrich, Duluth. 

t Fanny Walter, Pipestone. 

•f Laura M. Ward, 3903 West 6th St., 

Duluth. 
t Laura Weighill, Pipestone. 
t John W. Wentland, Paynesville. 
t Ida W. Wickstrom, Oxlip. 
t Lulu Wiley, 618 4th avenue South, 

St. Cloud. 
t Helen Winters, St. Cloud. 
t Marg. Wolberg, New London. 
t Gussa B. Wolfe, St. Cloud. 
t Ellen M. Wright, Luveme. 
*t May Wiseman, Lcmsing. 



MISSOURI 

•f Dora E. Carroll, Louisiana. 
♦t L. W. Rader, 3601 East 12th Street, 
Kansas City. 

MONTANA 
NEBRASKA 



t U. Grant Dotson, Neck City. 

t Joseph D. Elliff, Joplin. 

t Merlin C. Findlay, Parkville. 

♦f M. J. Garrett, Helena. 

t Millie M. Smith, Santee. 

NBW HAMPSHIRE 

t Anne L. Goodrich, Nashua. f Emma McLaren, 619 Union Street, 

*t Wm. H. Huse, Manchester. Manchester. 

NEW JERSEY 

•t W. E. Reese, Phillipsburg. 

NEW MEXICO 

* George B. Haggett, Thornton. f C. M. Light, Silver City. 

NEW YORK 

t Clifton A. Albright, Rapids. f Anna C. Famham, West New 

• Channing E. Beach, 49 Days Park, Brigton, Staten Island. 



Buffalo. 
*t S. Lillian Blaisdell, 4 Cascadilla 
Place, Ithaca. 



•Jessie E. Hueston, 950 Marcy Ave., 

Brooklyn. 
*t Charlotte E. Reeve, New Paltz. 



•t Roscoe P. Conkling, 354 Main St., 'f EstelleT. B. Storms, 301 West 112th 



Brockport. 
*t Natural History Club, State Normal 

School, Brockport. 
*f Bertha Fales, Westbury Stotion, 

Long Island. 



Street, New York. 
♦f Edw. W. Stitt, Lenox Ave. and 

134th Street, New York City. 
t L. E. Smith, 701 Clermont Ave., 

Brooklyn. 
* Lloyd S. Tenny, Hilton. 



NORTH CAROLINA 



•X 



O. A. Betts, Morganton. 
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NORTH DAKOTA 

* Willis E. Johnson, Mayville. 'f Lura L. Perrine, Valley City. 

OHIO 

t L. P. Clawson, Hamilton. t J. C Seaman, Vermillion. 

* Charles F. Button, Jr., i\29 Franklin • Lewis J. Westgate, Delaware. 

Avenue, Cleveland. f T. Otto Williams, Greenfield. 

*t S. H. Layton, Barnesville. 

OKI^AHOMA 

* Maud De Cou, Alva. 

PENNSYI.VANIA 

•f F. V. Emerson, Steelton. t A. L. Pepperman, Williamsport. 

* Susan S. Forsyth, 140 North 16th * Wm. W. Rupert, Pottstown. 

Street, Philadelphia. f H. H. Spayd, Minersville. 

* Ralph L. Johnson W. Consohocken. * Edwin Stanley Thompson, Wissino- 

* J. C. Reed Johnston, Bennett. ming Hall, Mt.Airy, Philadelphia. 

* Herman T. Lukens, California. t B. Curtis Rinehart, Pottstown. 

TEXAS 
t J. R. King, Rancho. t R. M. Shiel, String Prairie. 

t George H. Houston, Butler. 

VERMONT 

t Eunice A. Foster, Bellow Falls. * Gilbert H. Trafton, Randolph Center 

\^RGINIA 

*f J. P. Mathews, Rocky Mount. 

WEST VIRGINIA 

t L. J. Corbly, Huntington. t U. S. Fleming, Parkersburg. 

UTAH 

♦t MoUie Alexander, 288 W. 1st, Salt f Mabel Gardener. '27 S. <) E., Salt 

Lake City. Lake City. 

,t Lydia Baker, Newton. f Urvin Gee, Moroni, 

t Amber Bardsley, Gunnison. *^- May Goddard, 31 S W. Temple, Salt 

Mamie Braithwaite, Manti. Lake City, 

t* H. Lee Bradford. Provo. t Esther Hall, rMT W. Salem, Salt Lake 
*f Prof. Bradford, Salt Lake City. City. 

f*E. B.Boyd, lU2r, E. 2nd S., Salt *! Gwend Ilarman, 48 Pollard Court, 

Lake City. Salt Lake City, 

f Phebe Campbell, Provo City. f Nellie Hawkes, I^ogan. 

r Barthena Childs, Springville. f Grace Heikes. 224 W. 1 S. , Salt Lake 
+ Lottie L. Cotton, o8 S. (Uh West, City. 

Salt Lake City. Alice E. Horken, 13.3 S. 4 West, Salt 
t Katie Cragun, Smithfield. Lake City, 

t R. E. Davidson, 34o 5th Ave., Salt t Margaret C. Hull, 180 S. 8rd W., 

Lake City. Salt Lake City. 

*t Elizabeth Dixon, Cor. 4th and E. ^t Edith Hunter, W. 4th S. Salt Lake 

2nd Ave., Salt Lake City. City, 

t Irene S. Emery, 92.s E. 1st, Salt Lake *i Minnie Jenson. Elsmore. 

City. t Ella Jeremy, 48 So. 8 W., Salt Lake 
+ Edith Folsom, 282 W. 1 S., vSalt Lake City. 

City. f EvaJonfrs. Logan. 
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UTAH— continued 
♦t F. S. Keeler, 365 Water, Salt Lake f Phebe Scholes, 716 4th street, Salt 



City, 
t Eliza Larsen, Paradise, 
t A. L. Larson, Mt. Pleasant, 
t John Lovegren, Mt. Pleasant, 
t Ella Mower, Springville. 
t Nettie Nelson, Smithfield. 
t Mrs. Isabella Obray, Paradise. 



Lake City. 
♦ t Jennie Simons, 44 E. 5th So , Salt 

Lake City. 
t Caroline Smith, 725 W. 3rd N., Salt 

Lake City, 
t Vivian Staker, Anabell. 
t Anna D. Stevens, Mt. Pleasant. 



t Verne Patterson, 421 Galena street, t Estella R. Swart, 661 E. 2nd S., Salt 



Salt Lake City. 
t E. W. Pehrson, Logan. 



Lake City. 
t Mildred Telford, Lewiston, Utah. 



t Susette Reiser, 360 S. 3rd W., Salt t Sylvia Ward, Washakie. 



Lake City, 
t Jane A. Robinson, Provo City. 



tZoe Wells, 1428 Major Ave., Salt 
I^ake City. 



t Mrs. J. B. Robinson. 209 N. 4 W., f May Williamson, Wellsville. 

Salt Lake City. *t W. S. Webster, Salt Lake City, 

•f W. G. Reese, King P. O. 

WASHINGTON 

t M. A. Mitchell, Black Diamond. 



♦t Kate Keeney, 611 Monroe Street, 

Madison, 
t Mary W. Goetz, Cadott. 
•f Geo. P. Hambrecht, Grand Rapids, 
•f B. B. Jackson, West Superior, 
t Edw. D. Jones, 1 19 West Jorham 

Street, Madison. 
*f Lizzie Larson , West Superior. 



WISCONSIN 

♦ E. C. Neland, De Forest. 
*t M. C. Palmer, Sheboygan. 

* F. E. Richardson, Rural Route No. 



3, Madison, 
t John S. Roeseler, Sheboygan. 
* Chas. G. Stangel, Madison. 
•f Dominican Sisters, 909 Monroe St., 

Madison. 



•t Gertrude Matthews, 1511 John St., 'f Josephine Sorum, 420 Fisher, W^est 



West Superior. 
•f Mrs. E. J. Moodie, 121B 5th Street, 
West Superior. 

WYOMING 

* Frank H. H. Roberts, Laramie. 

HAWAIIAN ISLANDS 

t Miss Calla J. Harrison, Kailua, N. Kona, Hawaii. 



Superior. 
*f Leah B. Waterman, 1213 Weeks 
Ave., West Superior. 



In the above list, a marginal * indicates ability' and willingness to exchange 
photographs of neighboring geographic features, and a marginal t indicates the same 
for characteristic products. Those who offer to exchange both geographical views 
and characteristic products of their vicinity, are indicated bj- a marginal 'f. Write 
directly' to those members who live in regions from which photographs or specimens 
are desired; enclose stamp for reply; and, when makiog the exchange, aim to give 
rather more than you receive. To have material mentioned in detail, it is nec- 
essary to submit samples for examination. If approved, the material offered will 
l>c duly listed in the Bulletin; and a purchase price, representing cost of preparation, 
will be added for the benefit of those who have no material to send in exchange. 
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1. SKETCH OF THE DEVELOPMENT OF MODERN GEOGRAPHY 

The wonderful century just passed outranked all its i^n^de- 
cessors in the reconl of mental awakening, and in the growtli of 
knowledge, especially in the fields of physical and natural science. 
Advance in any field of knowledge reacts on all the others, to 
enrich them, and he enriched by them in turn. The most remark- 
able progress in the latter half of the century, was in physics and 
chemistry, and in l)iology, due to the application of the univ(»rsal 
principle of evolution. 

* Address read before the Chicago Geographic Society, April 6, 1901. 
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"Evolution is an integration— from an indefinite, incoherent, 
homogeneity, to a definite, coherent heterogeneity/' Thus spake 
Herbert Spencer, and he builded a whole system of philosophy on 
the idea. And the law holds in every field ever offered to investi- 
gation. It is true in the general system of education, it is true in 
each separate branch of that system. 

In the broad field of science, one by one the fundamental laws 
have been enunciated, and now and then a realm set aside as the 
special province of an individual science. Just now we are inter- 
ested in geography, and we are watching it unfold, and assume 
coherent heterogeneity. Once a threefold division of the subject 
was sufiicient; mathematical, physical, and political. But now we 
are older, and wiser; heterogeneity has set its stamp upon us, and 
to adapt our geographic organism to its widened environment we 
need a more complex classification. We need to amplify, and' give 
coherence, integrity and high rank to lines of investigation once 
passed by with brief mention. 

Geography has been one of the latest provinces of knowledge 
to be enfranchized, td have its monotonous homogeiieity broken in 
upon, to have its laws enunciated and codified. But all things 
come to him who waits— and geography has waited. 

The prospects of geography have suffered because of its name 
— '* A description of the earth ;" not the science of the earth, geol- 
ogy came in and captured that term. Fate seems to follow on a 
name. A criminal charge is made against a man — a false charge; 
and it becomes at once a potent factor in his environment. He 
can't evade it, and in despair he says at last," I have the name, I 
may as well have the game." It was so in geography, and our 
forbears made its name good. They recorded facts, made cata- 
logs of them, and we had to learn them. "Ours not to reason 
why !'' 

But a mere catalog of facts is not a science, and in this age of 
organization, not to be a science is to be discredited. Humboldt 
and Ritter were doing great work in geography in the first half of 
the century, and with the right attitude. With them geography 
was being given its scientific aspect. Both these masters died in 
1859. It was not until 1855 that Maury published his "Physical 
Geography of the Sea," thus laying the foundation of oceanog- 
raphy. It was not till 1856-59 that Ferrel published his papers on 
the theory of atmospheric motions, so making possible the science 
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of meteorology. It was in the late '608 that Powell, Gilbert, and 
others began the work on land sculpture which founded the science 
of physiography. And it is only now, at the beginning of the new 
century, after "the enormous expansion of American, English, and 
German international trade; the acquisition of vast trans-oceanic 
possessions; with the sleepless instinct of gain that opens up mar- 
kets in the most remote countries for the products of labor in 
farm and factory, quickened by ever increasing speed thru the aid 
of mechanical power, and the annihilation of distance by contriv- 
ances never dreamed of a few generations ago,"* that the human 
interest is being more and more magnified, and an effective demand 
made for the differentiation of a new individual — economic geog- 
raphy, a study which will take as data, the laws established in 
geology, physiography and meteorology, and show how these laws 
become potent, directive influences in man's economic and 
social devlopment. 

The \yeBt work in geography and the most of it, so far as we 
can judge at this distance, has usually been done by the Germans. 
Other nations have had their great discoverers and their exploring 
ext)editions, but the scholarly work in (quantity, and the widespread 
interest in geographic subjects among the people, have been with 
Germany from an early date. 

The reason is not far to seek. Ritter was professor of geog- 
raphy in the University of Berlin, as early as 1820, tho his was the 
only chair of geography in Germany up to his death in 1850. He 
was a master teacher, and immensely jxipular. He organized the 
Berlin Geographical Society in 1828, the second of its kind in 
Euroi^e. He was the founder of physical geography as studied the 
mfijor part of last century. He was the intellectual father of a 
host of great geographers; and it was his pupil, Arnold Guyot, 
who brought a second edition of his master's enthusiasm to Amer- 
ica, and made us acquainted with the manner of his great teach- 
er's thought, in his own ''Earth and Man.'' 

Ritter hais been followed in the University of Berlin by such 
eminent men as Heinrich Kiepert and Bal:on Richthofen. Many 
other German universities have followed the lead of Berlin, in 
establishing chairs of geography. So in Germany, teachers in the 

secondary schools, have had the benefit of thoro university training 

' 

•Dr. A. J. Hcrbcrtson, Applied Geography, U. S. Rcpt. Com. Bdn. 1898-9 I. 1189. 
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in geography for eighty years. And teachers teach well what they 
know well. 

This growth of geography in Germany is part of a revolution 
in the theories of education which had been in successful progress 
there thru the major i)art of the century. The great idea that has 
been gaining ground is, that that education is of most worth which 
best fits each person for the life he has to live. This was the 
thought that established technical and trade schools, and depart- 
ments of science in all the universities. It was the wisdom of the 
idea, and the success of the revolution which have kept Germany 
in the forefront of scientific tnlucation thru all these vears, and 
which today make her the most ambitious commercial power in 
the world, not even excepting ourselves. Germany is now con- 
spicuously reai^ing the reward of ix^rsistent, scientific (nlucation. 

Now notice how different has been the trend of events in 
Anglo-Saxon lands. Science has barely yet crossed the threshold 
of Oxford. Cambridge can Ixjast some great names in physics, and in 
SOUK* other science lines, yet the cimount of science work done there 
is ridiculously small compared witli the German, or even many 
American universities. Technological institutions have been very 
slow of establishment, and arci today utterly inadequate to do for 
Great Britain what is being done for Germany. Almost up to date 
England has maintain(»d her commercial supremacy by main 
str(»ngth and awkwanliH^ss, as it were. But the time is rapidly 
passing when the world's commerce can be held by an untrained 
mob. Th(» trained legions of Germany are setting a pace. Tariff 
walls, and armies to stand guard over the trade of nations, or ev(»n 
the traffic with '*the heathen in distant lands'* and the "persons 
who sit in darkness'' are mediaeval institutions, or worse, and they 
protect and conserve m(»diocrity by recourse to brute strength. 

The proi)er n»ply to Germany's invasion of the world's mar- 
kets, is not tariffs and armies, but thoro, scientific, commercial edu- 
cation, from the bottom up — or from the top down. And the 
order is very significant. Geniifiny has been doing it for eighty 
years from the top down. First brilliant work in the universities, 
then well trained graduates who go, loaded to the brim, with a live, 
practical, scientific education, into the secondary schools, the influ- 
ence trickling down to the lowest forms. 



• • • 
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2. THE STATUS OF GEOGRAPHIC INSTRUCTION IN EUROPE 

The latest report of geography in German universities shows 
that in the winter semester 1899-1900, there were chairs of geography 
in twenty German universities, with a total of 108 instructors. 
Berlin stands at the head of this list, with twenty-eight instruc- 
tors, and Leipzig comes next, with twelve. Austria has chairs 
in eight universities, Vienna at the head, with eleven instructors. 
Switzerland reports three universities; and these three countries 
have almost 150 university instructors in geography. 

In addition to the university work, nearly as large a list is 
shown in academies and technical high schools. At Magdeburg, 
for example, commercial science is taught exclusively. The pro- 
fessional consuls, which Germany employs exclusively, must be 
graduates of such institutions or coursers. 

In France there are chairs of geography in twelve universities. 
In Italy also, there are twelve universities, with chairs of geography. 
And in all these lands, th(» chairs are filled with men under pay, and 
with equal rank with other university chairs. 

But in Anglo-Saxon lauds, whose people pride themselves on 
tlu?ir initiative, and progressive ideas, the movement toward edu- 
cational freedom has been slow. There has never yet been a chair 
of geography in a British university. There have been only two 
or three so far in American universities, and the occupants have 
been usually loaded down with some other work. 

The Royal Geographic Society a dozen years ago tried to 
rouse some interest in geography teaching in England. They 
wanted to start a department of geography in some one of the uni- 
versities. They chose Oxford, and they had to promise? to support 
the department for ten years, at the end of which time, the univer- 
sity was to undertake the support, by maintaining a ''reader" 
in geography. Now there is at Oxford a "School of Geography," 
with four men on the staff, and the head of the department ranks 
oidy as a ^'reader.'' And last vear, there were al)out 100 students 
enrolled, and nine courses offered, three of which directly touch the 
field of economic geography. Lectures have been given at Owens 
college, Manchester, at Herriot Watt college, Edinburg,h and at a 
few other places, and a i)lan for teaching economic geography in 
the University of London is under consideration. 

In spite of this scanty showing in university recognition in 
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Gr^^kl Britain, there has been in the last are ve^iF a verr exten- 
sire csJI for commerviaL economic, or industrial geoiSTaphT in 
secoDiiarv schools. eTenini: schawls, an^i ITniTersitv Extensicm 
courses. The dt-m^nd is efft-cti^e. an\i classes have been kept busy, 
bat with widelr varvini: notions o£ what oo^rht to be taoidit. or 

mm ^ m- 

how best to t^^ch it. aa».i th«- teacht-rs h^ve haii practically no 
opportunity to acquire proper trtiinios:- 

^>. <TATr> or oDXtSAFHT TEAOHINOr IX AMERICA 



What is untr is Grea: Br: rain :> lar^v tme wi;h us. Tht-re 
IS a widesprviH.: d^nian*,! for ih^ ^xt^r^ipiiy of cvxnmerce in many 
hiilh sch«x>Ls. aDfi ooainitrrv^::*! sch-jols all oT,rr Ameri^-a. and verv 
scanry provision ::; z'lr- univr rsities for i^^vrt-phy in iieneral. 
wha: is ovfr-rv»i us-aIIv Ivin^ in :'nv lint:* of |h\siv?cr:if»hy. almost 
i» f^:^v:sion for o. mni'-r.-inl iX\rr:%rhy rvir^ niatif. CoJs^ires of 
coci!:nT-r*->r- hra%v r*:-e:. jr^Aniz*^,: in liAlf .% ic'Zr-n of oar I'trKw.iiniT uni- 
vt-Tsi:!-:^, :n: :'nrv ..rv :-.ll nior- r !•-><> .^n v«;»rr >:ill. ai>i an all 
AT*: i:n'.: i r- iv-.r-i:: . n for .rtocr.^vr.v \^ .-..^hin^ :> n:: ve: ^ff^^-reii in anv 
'X *n— m. 

An : TT-r n-^i n : vr: lif: nv onr evrs :: :hr normxil s^'hools. 

^ * w 

' *nr n— -L "*~ '■ '*. ■^'■■"•■^ •■^--,. •*„,.. ^, * ,.. , .^^^ •••.- ¥\'r»«*t>f¥k 



» 



"---^"^ ^- *.".'»"- :-^* s. - v...-^: "n>:n:t;> :n < --.n: sir*--v: matter. 
ir:Tni: 'm^ :o n: -.ir i n;:l> -a-is-- 1 y >1. r: .-:::>: >; 1;:.^ .v> iT^r^^rraphy 
-^"'^ -^ T' rm .'-> n-- :: r.T- r >:x >nl ;-*:> . -rr--^: >/' rvasn as is 



-' -> '-^ ^-"r-. ."S":-.- .-.> n:"--r. .-•<.> 'a':rs> ..> .-.n :v -iciie we.* — 
^y^-'-T n:^n ..:. n:' :::;•:: :1> n.r:n%l s, h> 1 > . h-r m ^y have, he 
-"^ 1 r*-. *: t-^.v ■..•.r>«* fr:n. r- ..i.*::.^ :! ::. .■,n\ n>-.-.>nrv: 

1- *--- '- nT- :.:: ;:.:^^ ^. *;:. ::^rv s. .. v 1>. L. -,:.:. i> o-!?erv»-i oon- 
^::--^.y : r fnr r nvr y- rs. n : :> ">n ^lly ^s^n^n: by those 
-'•"*' *i*-ni>r-.T-> - v: >-.:>. ;. v \:r>v. -.:. : .:: . 1 i:::,^n h^^e had 
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^r*_~- :r-i:.::_: :n :>.- >.:">•,: I:. . i-s i nr ':•:-<; schools. 

In :.>sr . : ry >..'h-.xvs. iS^"^- 

:.;n:, > 'hr .:-.><- nisy he. 

eir piep. 
i ri : : : . ^b-. -:.::.:> ^-. •-... -. . , -• ,..:,:. x \ : \ <*; .: . - : : — -^ >. vr^r or so 
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-^^-■^•^ -s^i-rr- Li::r :>:.:: n^n^: : ,.: ..i; T^tSc >.= n:r >:;xirnts with 
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where geography is taught from two to eight y^ars. Teachers 
iedch well what they know well. 

Now these things ought not so to be, and we, geographers, are 
the people who need to be heard from. If our educational fathers 
are wise, they will see that il is not for nothing that this wide- 
spread demand for commercial education has arisen ; that it is the 
highest wisdom to educate our boys and girls for the life they have 
to live. And the ninety and the nine of them have to live in a 
world of constantly growing commercial activity. It is only the 
residual one who is destined to dwell on lofty Olympus in a land 
of dreams. And however beautiful such a life may be, we as a 
nation cannot afford to indulge in too much hasheesh. There are 
yet worlds to conquer, and there are powerful competitors in the 
field as England is finding out. That the fittest will survive in this 
competition, we may be sure; it is the cosmic process. To indulge 
now in tariffs and armies, is to take a step backward. It is to 
grow a carapace, rather than a l)rain, a line of evolution tried and 
found wanting in Paleozoic? time. We silent in the United 
States, last year, they tell us, §200,000,000 for education, and 
$400,000,000 for war— in times of peace! Think what it would 
mean to reverse that ratio! 

In Germany, Holland, and Belgium consuls are retiuired to have 
the training of the commercial college. Belgium demands a 
graduate from a three years' course. Threc^ years ago there was 
(established in the University of Brussi'ls. an institute of geog- 
raphy, really a college, with the famous gtiographer, Elisee Reclus 
at its head and with elc^ven trained assistants*. 

They have planned the geography course, in the words of the 
prospectus, **in what fvppears to be the most logical onler, con- 
formably to the ideas of every geographer who would at the same 
time be a man of science, a scholar, and a good worker.'' This 
program demands preliminary courses in natural history, chemistry 
and physics, mathematics, elementary geography, history, the 
English, German, and Neo-Latin langufiges, and Russian. The 
first year at the institute demands fifteen hours per week, the two 
succeeding years being similarly occupied. 

The Italian government subsidizes commercial training in the 
colleges to equip its consuls. How are our consuls chosen, and 
what training hfive they had? 

•Gcog. Joar. Vol. 12, p. 84. 
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President Eliot in an address at the opening of the recent 
Philadelphia Export Exposition, said: '*We have so long regarded 
consulships as mere ^xjlitic^l i>rizes, that we have lost sight of their 
real function as commercial agencies. If this coimtry is to enter 
seriously into competition for international trade the world over, the 
very first administrative reform needed in our government, is the 
conversion of consulships into commercial intelligence bureaus. 
It is obvious, however, that the men who are to discharge this 
function, should have a first rate training in several of the subjects 
I have enumerated as api^roi^riate to an upper commercial 
school."* Out of his list of twenty-one subjects named, eight or 
nine would l)e classified as physical or commercial geography. 

Our fathers umst see that in the matter of technological and 
commercial training, it would far better Ix^come tliem to lead in 
popular education than to follow, to emulate our German cousins, 
rather than our Anglo-Saxon relatives, to (establish commercial 
education extensively, and from the top down. 

4. THE SCOPE OF GENERAL GEOCiRAPHY 

An ideal preparation in g(*ography is a liberal education of 
a rather high order. It involvt^s fit least an elementary acquaint- 
ance with what may at first api>efir to ha a startling list of sciences; 
physics, chemistry, astronomy, geology, physiograi^hy, meteorology, 
])iology, anthropology, economics, politics, sociology, and generrtl 
geography. In thn^t^ or four of these the instruction should be 
intensive and somewhat extended. Such an education woidd pro- 
duce teachers who could do profitable work in normal and second- 
ary schools. And the work, as then offered in these schools, could 
bt^ given with some power, putting proper emphasis on the sev- 
eral sulxli visions of the general subject. These subdivisions are; 

First. Matliematical geography and cartograi^hy; the atti- 
tude of the earth to the sun and other heavenly bodies, laying the 
bases for all future work in climate: the measurement of the earth, 
and the charting of its surface. 

Second. Pysiography of the lauds; the processes and results 
of land sculpture. 

Third. Meteorology. The genenil atmosi^lieric circulation, 
and the seasonal and occasional interruptions in it, with attend- 
ant chang(?s in temixirature and humidity. 

Kept. U. S. Com. Edn. 1898-0. I. p. 080. 
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Fourth. Oceanography. The oceanic circuhitions with their 
influences in climate and commerce. 

Fifth. Biogeography. The distributions of plant and animal 
life, as a natural outgrowth of geographic conditions. 

Sixth. Anthropogeography. The same i^rinciples applied to 
mankind, and which might include what ordinarily passes as 
political geography. 

Seventh. Economic geography. A study of the reactions 
between man and his physical environment, that is, his economic 
and social adjustment to it. 

This makes a logical sequence from low to high, from the less 
to the more heterogeneous. It puts underneath life, in its distri- 
butions and inter-relations, the fundamental jAysical factors of its 
environment. The student is prepared to look upon the i^henom- 
ena in which human life is a factor, as being very complex, a his- 
torical event as l)eing the resultant of many causes, man's physical 
environment being an ever present factor. Such a preparation 
carried into the study of history will produce very different results 
in historic interi)retation from much of what we have been accus- 
tomed to in the past. History will cease to be a mere narrative 
of events, and under every event we will can^fully look for directive 
causes in the physiographic and economic environment. 

5. A PROPOSED OUTLINE OF ECONOMK^ GEOGRAPHY. AND ITS POSSI- 
BILITIES IN UNIVERSITIES AND SECONDARY SCHOOLS 

Economic geography by this i)erspective is worthy of presen- 
tation as high grade university work, where teachers, consuls, and 
specialists may receive ade([uat(^ training, where a good general 
view of the field may l)e obtained by those who are to follow com- 
mercial careers, and where the proper training may be given the 
future student in history, economics, politics, and sociology. 

Let it follow on the broad foundation indicated, in the six pre- 
ceding departments of general geography. We have a field which 
lends itself to outline as follows: 

SYNOPSIS OF ECONOMIC GEOGRAPHY 

Part 1. Commerce, 
1. Transportation. 

Theory of transportation. 
Railways. 
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Steamships and routes.- 

Canals. 

Common roads. 

2. Communication. 

The post. • . 

The telej^aph. . ... 

The telephone. 

3. Trade relations. 

Banking and exchange. 
Organized capital. 
Monopolies, trusts, etc. 
Organized lalx)r. 
State interference and control. 

4. Commercial cities and concentration of population and 

industries. 

5. History of commerce. 

Part IT. Connnodifies. 

1. Natural n^sources. 

Economic geology. 
Economic lx)tany. 
Economic zoology. 

2. The great industries. (Processes.) 

Agriculture, dairying, grazing. 

Food preparation. 

Meat packing, fruit canning, ])everages. 

The textile and clothing industries. 
Including leather and furs. 

The tictile arts. 

Glass, i)ottery, brick, etc. 

The lumber industry. 

The iron industry. 

Paper and printing. 

Chemical industries. 

Selected manufactures. 
Machinery, etc. 

Sources and applications of power. 

From water, winds, and chemical and other agen- 
cies. 
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This field in university treatment will divide itself easily into 
courses in commerce and industry, and lends itself to presentation 
by lectures and research work in the ordinary way. 

In secondary schools the field is very inviting as the work of a 
term or more, as the time will allow, coming in the high school at 
the end of the other geography work. It could be a text book 
course, provided there were suitable texts •'Jivailable; Imt even in 
such a school the best work will be done in the form of research 
work known as the topical method. 

The subject lends itself to presentation in quasi -laboratory 
form, by the excursion, which may be made a very valuable instru- 
ment of instruction. 

Large library facilities are not available for all our high 
schools, but the magazines are. Look over the files of our maga- 
zines, from the "Atlantic'- and "North American Review'' down, 
and notice the prominence and increasing representation of sub- 
jects which will he classified as general geography, and especially 
as economic geography. Even the "Cosmopolitan'' and "Munsey's" 
have valuable material. "Har^x^r's Weekly'' has occasionally valu- 
able articles. For our purpose no better general magazine is 
printed than the "Review of Reviews," and with it in the same 
field must be mentioned "The World's Work." By far the best 
weekly magazines are the "New York Independent," and "The 
Outlook." These papers give an impartial and unbiased summary 
of the week's events, so much of which is of geographical interest. 

Not people enough realize the great mass of valuable material in 
our government publications, those of particular worth being the 
reports of the various agricultural bureaus, of the geological sur- 
vey, of the treasury department, of the American Republics bureau, 
and of the consular service. 

The topical method is practicable with this material, in the 
high school, and even in the grades. A course of such work from 
the grammar grades thru the high school will bear very valuable 
fruit in the wide and healthy interests it will create in our boys and 
girls, for sane and educative, subjects of thought. A widespread 
and careful training of this character for a generation will go far 
in the encouragement of healthy journalism, and toward the dis- 
couragement of the worthless and vicious daily paper, with its rak- 
ings and scrapings of all the crime and vice and scandal, and will 
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help to multiply such papers as the '^Boston Transcript'' and "New 
York Post." 

Our boys and ^rls, led into the wealth of subjects of vital 
importance in municipal, and national economy, will have no time 
for the rot of crime dished up so lavishly in our current press. 

I think no one will deny that the field of economic geography 
as outlined is very rich. As a means of wide culture, the field of 
general geography is unsurpassed. As a special field for research 
and careful study, economic geography is absolutely essential as a 
prepjiration for the consul, the commercial traveler, trade journal- 
ist, business man, and statesman of the future. More and more 
the principles of geography are seen to l>e fundamental and ever 
present factors in historic, economic, and social develoi^ment. 
We need to make no aix>logie8 for the subject in general, nor for 
the special dei^artment for which this pa^^er is pleading. 



DEVELOPMENT OF THE CHILD S SOCIAL NATURE 

THRU GEOGRAPHY AND HISTORY 

BY CHARLES P. SINNOTT. 

Education is for the individual and for society. Popular gov- 
enmient can he preserved only thru intelligent citizenship. On 
this solid foundation rests the argument for the support of our 
l^ublic school system. The develoimient of the individual regard- 
less of his relation to society is not enough, but his development 
thru training for good citizenship is the ideal for a democracy. 

It may be helpful for us, as we begin our thought upon this 
subject, to trace in a general way the development of the child as a 
member of society. 

In the early days, months, and years of the child's life he is 
an extremely self centered being, and rightly so, as his sole prob- 
lem at this time is to keep alive and grow. One of his earliest 
six)ken wortls is "my," and he remains for a long time extremely 
pfirtial to the personal pronoun in the first person singular. To 
be sure he never entirely outgrows this egoism but he finally sub- 
ordinates it. He early comes to recognize the fact that he has 
ciTtain great needs which he alone cannot supply, that he is 
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dependent upon others, and that he cannot live alone. There 
opens up to him, therefore, a new problem, that of learning to live 
with other people. This problem is not solved at once but is 
gradually worked out in the home, on the playground, in the 
schoolroom and community. Thru his play and work he finally 
comes to recognize the rights of others, to learn the great lesson of 
co-operation and to see the necessity of self denial, self control, 
and conformity to regulation or law. In such simple experiences 
he comes to a practical realization of some of the fundamental 
requirements of social life and learns how to adjust himself to 
them. 

Our problem in the present instance is to determine if pos- 
sible how the geography and history may be made to help the child 
in his preparation for this social life; for the great problem of edu- 
cation is. after all, to fit for true living and all the subjects of the* 
school curriculum should In* made to contribute to this great end. 
Whether our school system, as a whole, might not be so modified 
as to contribute more dircH-tly and effectively to th(» netnls of soci- 
ety is an open qu(»stion but not one for consideration in the pres- 
ent instance. 

Taking our school system, however, as it is today, we m«iy 
fairly claim for the geography and history that they are important 
aids in the developnuMit of the chihrs social nature. His life 
experience, however, must continue to be the most etf(»ctive agent in 
this development. 

Geography has ])een defined as the knowledge of the earth as 
the home of man. It is much more than the knowledge of 
mere location as some would have us believe. It is a many sided 
subject and when pro^x^rly taught appeals to the many sided inter- 
est of the child. History and geography go hand in hand and are 
practically inseparable in teaching. We may think of geography 
as showing what man is doing with his environment while the his- 
tory shows what he has done with it. 

As the child is to become a memtx^r of society and a part of it 
he must come into sympathetic relations with his social environ- 
ment. And by his social environment we mean much more than 
his immediate physical surroundings. It includes all of those con- 
ditions whether near at hand or far away which have in any way 
contributed to his comfort or happiness. It is of prime import- 
ance, therefore, that the child should come to know of those condi- 



814 DEVBLOPJIFNT OF THE CHILP'S SOCIAL NATURE 

tions which have operated to make his environment what it is. 
Much of the social unrest of today comes from tho^fatct that people 
do no£ understand the great underlying principles regulating com- 
munity life, and therefore cannot fully appreciate the difficulties 
in connection with the solution of the great social problems as they 
present themselves. Misunderstandings and hard feelings there- 
fore result, and in place of intelligent and helpful co-operation 
come unfortunate envy and strife. It should be the aim of 
the school, therefore, to so enlarge the social horizon of the 
child that he may see, in their true relations, the great elements 
that enter into social life. Under such instruction the child 
should come to realize something of the extent to which the indi- 
vidual is dejx^ndent upon society and thus come to an appreciative 
study of the great industries and institutions among men. It is at 
this point particularly that the geography and history come to our 
aid. 

In the remainder of this article it will be necessary to confine 
our thought to the study of the great industries fis necessary t6 the 
development of the child's social nature, and to leave the SJr^t 
institutions, political, religious, and educational, for the reader to 
think thru in his own way. 

if the child is to come into right relations to the great indus- 
trial world about him it is necessary that he should know much 
about it. He should be led, therefore, to see how the various 
occupations have sprung from the needs of people, and should 
trace the development of such great industries as hunting, fishing, 
grazing, farming, mining, lumbering, manufacturing, and trading 
from their simple beginnings to their present complex conditions. 
He should see that as a people advance in the scale of civiliisation 
that their needs are greatly multiplied and that they become more 
and more dependent upon other people near at hand or far away; 

The child is naturally interested in stories of child life, and 
this should furnish an excellent starting point for his study. 

Juvenile literature today al)ounds in stories of child life among 
such primitive jDeople as the Indians, Eskimo, and Arabs. 
These beautiful stories either read to or by the child give pictures of 
life conditions in their simplest forms and he becomes able to 
appreciate, in a measure at least, the primitive conditions of his 
own race. The study of such a simple people reveals the fact that 
their needs are few and that there is little necessitv for a variety of 
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odcupatioiis. The child, however, becomes intensely interested in 
determining how the necessities, comforts, and pleasures of life 
among Buoh a people are provided. He sees that among these 
crude people, as among those more highly civilized, there is a con- 
stant struggle for the bare necessities of life such as food, clothing, 
and shelter, and it is a constant source of delight to him to see the 
simple means employed in providing for their daily wants. It is 
this iidaptation of simple means to a great end, more than the ele- 
ment of adventure, that makes the story of Robinson Crusoe so 
attractive to the average boy. 

We have in these simple modes of life, the beginnings of the 
great industries, and it would seem desirable, therefore, that these 
ideas should be very definitely developed, and this would naturally 
call for a large use of good literature and pictures, both of which 
are now so easily obtained. One can hardly think of a more inter- 
esting and i^rofitable field for reading and study than this. The 
children are thus acquiring ideas that are absolutely fundamental 
in much of the work that they will take later in the more advanced 
phases of their study. Such a use of literature and pictures as we 
have referred to should do mucli toward establishing the reading 
habit and the love for the best in literature. With such a habit 
and taste dele voped in the child he is in the way of rapid and 
wholesome development. 

The simple historical story may be used in a similar way. 
The story element in history, as in geography, should constitute a 
prominent part of the work. This is particularly true in the early 
stiiges of the study. Stories of child life in the olden days strongly 
appeal to the child of today and the knowledge gained thru such 
stories helps him to see how the complex occupations of today are 
but the development of the simple industries of the past. 

From such a line of reading and thought the child comes to 
the study of his own needs and those of his community with added 
interest and intelligence. He naturally comes to compare his own 
needs with those of his Indian, Eskimo, and Arab friends and 
easily realizes that his own are much more complex. His primi- 
tive friends are able to procure nearly all of the necessities of life 
by their own personal exertion, while in his own case he sees that 
a multitude of people in his community are at work, directly 
or indirectly ministering to his needs. He is thus led naturally to 
the study of local industries. He sees also, with equal clearness. 
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that there are many necessit 'es of life which cannot possibly be 
provided by the labor of those in his immediate locality, and he 
thus becomes interested in the study of the great industries beyond 
his immediate field of vision. 

In all of this study he comes to see the necessity of the divi- 
sion of lalx)r, the use of machinery, the estiiblishment of great 
enterprises calling for the concentration of capital and recognizes 
that capital and labor are dependent one upon the other. The 
history of these great industries and their relation to the develop- 
ment of the country should furnish an exceedingly interesting and 
profitable line of study, all of which should create in the child's 
mind a wholesome resi)ect for lal)or. 

In this development of the child's industrial concept good 
literature should play an important i3art, but it would be a serious 
mistake for the teacher to depend ui)on the book alone. The great 
industrial world about us, touching us at so many points in daily 
life, should furnish many valuable lines for objective study, and as 
the child develops, this line of work should have an increasing 
fascination for him. That teacher is therefore wise who so shapes 
the geograi^hy excursion as to make it include not only the natural 
objc^cts of the community but the local industries as well, and who 
so directs the geographical and historical reading as to make it 
contribute directly toward th(» solution of both the physical and 
social problems connectwl with the study, nnnembering ever that 
the facts of the lessons are useful onlv as thev contribute to the 
child's dt^'elopment. 



OBSERVATION WORK IN ASTRONOMICAL 

GEOGRAPHY 

BY R. S. HOLVVAY 

By the use of the crude instrument shown in the accompany- 
ing: illustration any bright student in the secondary schools can 
find out how much the axis of our earth is inclined to the invisible 
plane in which it revolves about the sun, thus determining the 
position of the tropics and the polar circles, or he can measure the 
size of the earth. The accuracy of his results will also compare 
favorably with the accuracy commonly obtained in other high 
school sciences. 

Various heliotropes have l)een descril>ed in recent journals, 
find the one shown here is offered merely as a very simple and 
efficient form of this necessary instrument. 

The cut is almost self explanatory. The stiff cardboard slip 
for the edge of the ([uadrant is marked off into ninety quarter- 
inches as an easy way to get even divisions for the degrees. The 
radius that will give this quadrant — a trifle over fourteen and five- 
sixteenths inches — is used to describe the arc from the vertex of a 
right angle laid oft' on a suitable lx)ard. This is then cut out and 
mounted on any convenient base. Leveling screws were put into 
the base of this instrument. Some of the students in making 
similar instruments used large screw-eyes for leveling screws put- 
ting them into the under side of the base. Others leveled their 
heliotropes by using wooden wedges. After putting the graduated 
slip in place the instrument is completed by inserting a small 
screw-eye at the vertex of the right angle and suspending from it 
a lead bullet as a plumb bob. 

The heliotrope is used to take the elevation of the sun above 
the horizon. To do this, set the instrument in the sunshine with 
the graduated arc turned from the sun and so the shadow of the 
screw-eye at the vertex of the right angle will fall on the graduated 

2 
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arc. The instrument must be carefully leveled bo that the plumb 
line hangs just in front of the vertical leg of the right angle aiid 
also parallel to the face of the board. It is easily seen that at sun- 
rise when the sun is just on the horizon the shadow of the little 
screw -eye will strike the scale at the end of the horizontal leg of 
the right angle. This xwint is marked zero degrees. If the sun 
were directly overhead the shadow of the screw-eye would fall on 




From a Photograph of the Apparatu* used hy Prof. Holwaj. 

the scale ut the end of the vertical leg. This is then the 
ninety degree point. NumlHjring every tenth degree on the scale 
the heliotrope is complete. Evidently then the shadow of the 
screw-eye when the instniment is properly set marks the eleva- 
tion of the sun above the horizon. 

The pupils are set at work measuring the highest noon eleva- 
tion of the sun to determine the amount and whether it is constant 
or not. In the meanwhile a great deal of laboratory work ie done 
preparatory to the solution of tiie problems tnentioneil in the first 
paragrJ^h. A gyroscope is set in motion and handled by each 
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pupil that all may actually feel that it is diflBcult to change the 
direction of the axis of a rotating body. In the absence of a gyro- 
scope the front wheel of a bicycle may be lifted and turned by the 
handle bars— first when the wheel is still and then when it is rapidly 
rotating. The resistance in the second case will teach that, if a 
planet while revolving around the sun is rotating on an axis, the 
direction of that axis will not easily be changed. 

Having this principle in mind the students are set to carrying 
planets around central suns and to finding where the vertical sun- 
shine falls. They begin with an earth with its axis perpendicular 
to the plane of its orbit. Here they naturally keep the axis always 
parallel to its first |X)sition and soon see that such a planet has 
vertical sunshine always at the equator and never anywhere else. 
With a little more effort they learn to calculate the noon altitude of 
the sun for people at other latitudes and find that there is no varia- 
tion for any one place and consequently no change of seasons. 
Next they are given a planet with its axis inclined say 10° from 
the perijendicular to the plane of its orbit. In this case many of 
them need to b(» reminded tliat the gyroscope experiment teaches 
that the axis will remain parallel to its first i^osition. Remember- 
ing this they find that vertical sunshine is sometimes 10° north of 
the equator and sometimes 10° south and that on such a planet 
there is a torrid zone 20° wide. The rest of the problems con- 
cerning the other zones are then quite easy. When they can take 
a globe, and, l>eing given the inclination of the axis, carry it around 
the sun and explain the change of seasons and give the width of 
the various zones, they attack the i^roblem of our own earth. 
Their recorded observations of the sun's elevation at noon show 
that there is constant variation and that consequently our earth is 
not one with its axis perpendicular to the plane of its orbit. 
The rest of the problem is simply the long wait to find the 
highest and the lowest noon elevation of the sun. One of the 
poorer results was as follows : Lowest elevation in December, 29° ; 
highest in June, 77°; difference, 48°. This gives of course 24° for 
the inclination of the axis. The best result was 23.4°. I have 
clieckeil their readings of the elevation of the sun with a good trans- 
it, and find that the most careful students can read correctly to 
two tenths of a degree for outside error. This is done by those 
students who pay the greatest attention to the leveling of the 
instrument. 
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At this stage of the work there is an opportunity for many 
interesting problems as to latitude and noon elevation of the sun 
on various planets at given locations. 

Another very interesting use of the heliotrope depends on 
two observers being at two different stations one of which is some 
distance north of the other. I happened to attend a teachers' 
institute at Lakejxjrt, 117 miles north of San Jose. I carried with 
me a heliotrope and read the noon elevation of the sun while my 
students read it at home. Averaging the results for two days they 
found the sun 39.85° high where I found it 37.65°. The differ- 
ence 1.7° is the amount that the surface of the earth curves in 
going 117 mih^s. Calculation shows that at this rate to make \ho 
surface of the earth curve the 360° of the full circuit, one would 
have to go 24,776 miles — a remarkably close measure of the cir- 
cumference of the earth. It is only proper to add that in this case the 
student who read the heliotrope spent some time in practicing with 
me the setting and reading of our instruments until we were fair- 
ly skillful. Another trial with stations only 70 miles apart and 
opportunity for only one hurried reading gave .9 of a degree dif- 
ferencc? which gives the large result of 28,000 miles for the circum- 
ference of the earth. The accuracy of the result in this i)roblem 
increases rapidly as the distance between the stations increases. It 
may be well to add that the two stations need not be in exactly the 
same meridian provided that only the north and south distance is 
measured. In each of our trials we disregarded! the amount one 
station is east of the other. Of course each took the highest ele- 
vation of the sun — not the (»levation at twelve o'clock. The north 
and south distance we took from the land surveyors by getting the 
township and range of each station. 

The whole point of the work, it will be seen, is to i)ut the stu- 
dent into the attitude of the reasoning observer. These special 
problems are in my judgment particularly valuable. Their solu- 
tion when they are first stated seems to the student so extremely 
difficult that their final solution strongly impresses him with the 
power of the human mind to reach out into apparently impossible 
fields. This gives to the young student a consciousness of power 
which is the very best stimulus to greater activity. 



GEOGRAPHY AND LITERATURE 

BY SARA D. JENKINS 

*' Whate'er betide we'll turn aside, 
To view the braes of Yarrow.*' 

The educational pendulum swings ever from extreme to ex- 
treme. For generations in the study of geography, memory was 
the only activity, locality the only theme, and the question 
"where" the teaching instrument. In barren textl)ooks, the great 
army of boys and girls l>ent on exploration sought incessantly 
rivers and towns, counties and countries which, for these inquiring 
minds, had no existence except on paper. The educational prod- 
uct was a confused impression of cabalistic lines and points on 
checkered pages of bad color. 

The teaching world is familiar with the sharp recoil from 
mediaeval to modern method; familiar with the rejection of formal 
memory, and the substitution of the almost equally invidious sense 
realism. One idol has been cast down that another might take 
the place. Today everything must be accounted for in terms of 
science, and the old *'where-' is displaced by the scientific "why." 

No one will deny that a sound knowledge of geography must 
be based upon the biological sciences, and that the teacher of 
geography must be a scientist; but do even these conditions neces- 
sarily secure to the child knowledge of the most worth? Is the 
material side of the subject the possession of highest import? 
Have there been built in consciousness pictures of the wide, won- 
derful world, more valuable than those given by great writers of 
prose and verse? Has the teacher of literature no part to play in 
making our boys and girls cosmopolitan? 

If geography be travel by proxy, who but the teacher of Eng- 
lish can show 

*'The ice rimmed isles, 

The palm-fringed summer seas? 
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Who will make heard 

**The plaintive Nubian songs again, 

The mule bells tinkling down the mountain paths of Spain.'* 

or cause to be seen 

"Faith flowered in minster stones. 
Art's guess at truth and beauty." 

If the office of a symbol is to call up an image, the English teacher 
should make the past re-echo at the footfall of a word. Only a 
small area of the earth's surface will ever be spread before the eyes 
of the mass of mankind. It then follows that the imagination 
must be employed to make the earth's inhabitants familiar with 
the home of man, and with the field of the deeds of man. If the 
majority of the people is ever to see this oneness, to read with 
delight, literature must lend a most important hand. 

Textbooks of geography, however good, can never meet the 
literary requirement. To prove this, let any tourist observe or 
recall his experience when in distant parts of his own country or 
in foreign lands. ''London on the Thames is the capital of Eng- 
land'' may have been ref)eated since childhood, but when within 
the city, it is Shakespeare, Milton, Addison, Macaulay, Scott, 
Thackeray, and Dickens — poets, novelists, historians, and essay- 
ists — who have made London known and loved of all the world. 

Geography, well taught, has no peer in informing the spirit, in 
touching the symimthies, in leaving a tone of the eternal melodies 
in the heart of the learner. The vitalizing centers of the world 
should so live in the memory that every fact concerning them is 
charged with articulate harmony. As the traveler roams about 
Warwick and Kenilworth Castle, is it the text of geography that 
is remembered, or Scott's Kenilworth? What would London be 
without Westminster, and what Westminster without the poets' 
comer and the royal chapels ? To him who must see, if at all, the 
world by the fireside, what would Westminster mean without the 
pen of Addison and of Irving throwing on the canvas of conscious- 
ness, impressions both spiritual and material? Venice without 
Portia and Shylock is inconceivable, but the Venice of romance 
is completed only by the Brownings, by Ruskin, Mrs. Olyphant, 
and even by that prince of modern realists, Howells. Fiesole must 
be made fragrant with memories of Milton and Gallileo. Paris is 
poor, modern, empty, unless infilled and made historic by that read 
of Napoleon, Josephine, Marie Antoinette, Euge'nie, Victor Hugo, 
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and *'Jean Valjean." It is not "the clean paved streets, the bright 
shop windows, the gay throng, the city that manufactures toys and 
small wares," but the historic Paris that delights. It is the isle in 
the Seine about which Paris grew, Notre Dame, the Louvre, Place 
de la Concorde, the Bastile, and the Tuilleries, down the steps of 
which we see the unhappy Josephine, robed in black, pass for the 
last time on her way to Malmaison. 

No lesson to study environment, no field excursion, can take 
the place of 

**Lake Lenian lies by Chillon's walls, 
Which round about the rose enthralls.'* 

When standing before the campanile at Pisa, or when reading 
of it in the seclusion of home, imagination must lift us on her 
"wing divine" that we may see Pisa's greatness rise from the 
sepulchral past. Florence without Dante and Petrarch is impos- 
sible. 

The geography of the earth can no more be known unrelated 
to the human interest with which every nook and corner is invested, 
than the history and experience of man can l)e known apart from 
the globe he inhabits. Scotland's history cannot be known or 
understood without her songs, and her soil gave birth to her songs. 
He who would attempt to teach geography without literature or 
literature without geography, the gods should destroy; for in 
all countries the land and the water, the streets, churches, x^il- 
aces, and battlefields show the thought of man expressed in 
deeds. Then, even tho a little science fly out, open the 
door wide to poetry, to classic fiction, to noble biography. There 
will never be too much, never enough, sentiment in the 
the school room. Tennyson by his Balaklava has won victories 
for England, and by his Ode on the death of Wellington, has made 
heroes the world over. What a lesson in patriotism is, 

"Bury the Great Duke, 

With an Empire's Lamentation." 

In a word— man to be "man thinking" must hold relationship 
with the life of things as opposed to their phenomena. The true 
end of literary education, whether in geography or elsewhere, is 
the cultivation of the assimilating power. Every man, every book, 
everything continues to live by virtue of that which is independent 
of time and of place, and maintains its educative power long after 
the cause has ceased to exist. This constitutes the essential life 
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the spiritualized thought, as opposed to thought without warmth or 
color. A profound sympathy with this essential life is the only 
means by which to quicken spirit. 

Geography is made too much a knowledge subject. The 
school, the whole world is suffering from a great struggle for 
knowledge of material things. Present education has too little 
spiritward tendency; it ignores the importance of that responsive 
personality, by means of which one may sit in darkness and see 
the whole world. 



AN OBJECT LESSON ON MEXICO 

SISAL HEMP AND OTHER USEFUL PKODUCTS OF THE CENTUKY PLANT FAMILY 

BY WILLIAM B. MARSHALL 
MATERIALS NEEDED 

i. Agave i)l( mis. These are usually obtainable in the green- 
houses and gardens of the neighborhood or could l)e borrowed 
for a few days ; or a few plants could Ix^ kept i n pots at the school 

building. It would b(» well to have several species, 
^^^^^ preferably the common Century plant, Agave 

Americana, the sisal h(»mp or henequen plant. Agave sisalana, 
and the tampico hemp plant, Agave heteracaniha. If plants are 
unobtainable the next l>est thing is to obtain a few leaves and allow 
them to dry, or preserve them in a jar in a solution of formaldehyde.* 

2, Agave leaf combed out io show i he fiber. Select a medium 
sized leaf preferably of the sisal hemp plant, Agave sisalana, 
altho the leaf of the common century plant or any other species will 
serve nearly as well. Cut it off at the lower end to a length of 
alxjut twelve or fourteen inches. Crush it with a rolling pin or a 
mallet. Keep wet with water. Comb away the pulp from the 
entire leaf except alx)ut four inches near the point. Use a steel 
comb, and be careful not to tear away the fil)ers. The specimen 
should then l)e preserved in a tall jar of formaldehyde solution. 

^Formaldehyde can be obtained at any drug: store. The solution should be six 
per cent, formaldehyde and ninety-four per cent water. The solution should cover the 
entire specimen. 
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3. Needle and thread of the spine and a few strands of fiber. 
This is prepared in the same manner as the foregoing, except that 
the pulp of the entire leaf is to be combed away, leaving only a few 
strands of fiber attached to the sharp spine at the top of the leaf. 
This specimen shou.VI be dried. 

4. The root stock of an Agave. That of Agave saponaria is 
to be preferred as being the species used as a soap substitute. 
This specimen may be dried or preserved in formaldehyde solution. 

5. A hank of sisal hemp. This may be obtained at the cord- 
age works. 

6. Sisal cordage. This should include a ball of binder 
twine and pieces of several sizes of rope each about a foot long. 
These may be obtained at the cordage works and from dealers in 
cordage. 

7. Door mat, Jloor mat, and hammock made of sisal. These 
may sometimes l>e obtained in department stores. The mats may 
be obtained from dealers in carpets and rugs. 

8. Bagging or burlap made of sisal. This may be obtained 
from the importers of Mexican goods, who receive it as wrapping 
to the packages in which the goods are imported. 

9. School bag made of sisal. School bags and other kinds of 
hand bags made of this material are occasionally on sale in depart- 
ment stores. 

10. A bundle of Tampico hemp. This may be obtained at 
the brush factories. 

11. Scrubbing brush made of Tampico hemp. This and 
other kinds of brushes made of Tampico hemp may be obtained at 
the brush factories and stores and at the grocery store. 

12. Mexican sandals j harness^ baskets, etc., made of sisal 
hemp. These are not easily obtainable in this country. In some 
of the large cities there are dealers in Mexican curios, who could 
probably supply some of these articles and make arrangements to 
secure others. Teachers visiting the international expositions 
which are held from time to time should seize the opportunity to 
obtain samples of foreign products and the materials manufactured 
from them. 

13. Sap products of the century plants. Pulque, mescal, sugar, 
soap. These are diflicult to obtiiin in this country. Remarks 
under number twelve apply to these also. 

There should be a great number of these to illustrate every 
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phase of the production and use of sisal and other products of the 
century plant family. There should be at least illustrations show- 
ing Agave plants, Agave plants in bloom, pole 
. ,x ^^^ *" plants, suckers, sisal farm, cutting the leaves, haul- 

ing the leaves to the mill, extracting the fiber, 
baling the fiber, hauling bales to the dock, loading the ship, inter- 
ior of twine mills and rope- walks, pulque farms, gathering pulque, 
distilling mezcal, pulque and mezcal saloons, pulque venders in the 
City of Mexico. 

It is not always possible to obtain illustrations off hand, but 
in time a large series can be obtained if one is on the look-out for 
them. Magazine articles and illustrated papers, especially trade 
papers devoted to the cordage industry, often contain half-tones 
suitable to the purpose. Photographs can be obtained thru 
photographers in the City of Mexico, and in the capitals of the 
various Mexican states. American dealers in Mexican curios, and 
importers of foreign photographs have facilities for obtaining 
selections of photographs illustrating various subjects. 

1, A map of Mexico showing the usual political and physi- 
cal features, and showing the principal districts in which sisal 
hemp, iDulque and Tampico hemp are grown. An ordinary map 

may be used, the distributions being shown by 
^ pieces of colored paper cut to the proper size and 

shape and pinned to the face of the map. 

2. A ma J} of the world showing ix)rts from which and to 
which sisal and Tampico hemp are shipped. Colored strings run- 
ning from pins at the exporting ports to pins at the importing 
ports is a good way to show this. The principal manufacturing 
centers using these fibers might be shown on this map. 

1. Production of sisal. 2. Mexican consumption. 3. Exports 
of sisal as compared with other exports. 4. United States imports 
of sisal. 5. Nimiber employed in the United states in manufac- 
turing sisal. 6. Valueof the material after manu 

Table of Statistics. «. . ^ t> i a- i i.* t 

facture. 7. Production and consumption or 

pulque and mezcal. 

These seven subjects are selected at random. They will serve 
to suggest many other subjects to teachers who wish to say some- 
thing about the statistical side of the matter. At some stage in the 
school life of every child there should Ix? some instruction given 
as to the proper methods of collating and using statistics. 
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The pupils should be taught where and how to obtain the data 
and how to interpret them. 

There shoidd be a set of charts showing in graphic form the 
items mentioned in whatever tables of statistics are used. Pupils 
should be required to prepare charts of various styles from the 

same data. An exercise of this kind brings 
*^ ^^ into use their knowledge of drawing, arithmetic, 

mensuration, and geometry, and directs their attention to a practi- 
cal side of geography in some one of its sociologic aspects. To a 
great extent graphic charts form the rhetoric of statistics, having 
an eloquence and persuasive force far beyond that of the mere 
figures themselves. 

Accompanying the collection should be one or more large 
labels, (or a note-book) telling the main facts relating to the cen- 
tury plants and their products. These would he best printed or 

tyx)ewritten if possible, otherwise neatly hand writ- 
*^ ^^ * ten. The label might be composed by the teacher 
or pupils from data obtained by reading and observation; or it 
might consist of a series of quotations from eneyclopsedias, dic- 
tionaries, and other lx)oks. For the century plants and products 
an excellent explanatory label could l>e made by simply quoting 
parts of the few works which are mentioned below under the head- 
ing "Literature.'' The lal)els for the individual specimens and 
illustrations should be as full as ix)ssible. A large card should be 
attached to each specimen and data when obtained and fully veri- 
fied should be written in legibly and neatly. The illustrations 
should, of course, be mounted on cardboard ( 10x12 is a good size ) and 
facts relating to them should be written on the front or back of the 
card. In this way the label with each specimen or illustration will 
in time tell a complete and interesting story. 

There should be at hand selected magazine articles, books of 
travel, etc., for the use of the teacher. One or two of the most 
interesting of these, or portions of them should be read to the 

class. The pupils should be asked to bring in 
everything they can find relating to Mexico. The 
parts relating to sisal, pulque, etc., could be searched out and read. 
This same literature could be used over and over again while study- 
ing the geography of Mexico. 

I shall not attempt to give a bibliography of the century 
plants but will mention a few works that are interesting : 
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1. The various encyclopsedias. 

2. The Earth and its Inhabitants, by Elisee Reclus. D. 
Appleton & Co., N. Y. 1891. 

3. Catalog of Useful Fiber Plants, by Charles R. Dod^e. 

4. Notes on Some Useful Plants of Mexico, by J. N. Rose. 
Three and four are bulletins of the U. S. Department of Agri- 
culture, Washington, D. C. 

5. Pamphlet issued by the McCormick Harvesting Machine 
Company of Chicago, describing their twine mills. 

6. Poole's Index of Periodical Literature. 

This may be found in all the large libraries and will serve to 
guide one to the magazine articles bearing upon any subject. 

These should include an entire duplication of the photographs, 
half-tones, maps, table of statistics, explanatory labels, and graphic 

charts. It would be well to have also lantern 
an cms . glides of all the specimens. Every school house 

should be provided with a stereopticon. 

Greenhouses, parks, gardens, museums, cordage works, brush 
factories, and stores should be visited. Properly conducted these 
visits would be one of the most important parts of the object 

lesson. In this matter those living in the 
J^ ^ great cities have manifest advantages over those 

living in the rural districts, but unfortunately most 
of those living in the cities fail to properly appreciate and use 
these advantages, and either neglect entirely to take their classes 
on these visits, or they make such visits without any distinct end 
in view. These visits should not be looked upon as outings, but as 
a required part of the school work. If, in studying the century 
plants and their importance to the Mexicans and to the rest of the 
world, a series of visits were made to the greenhouses, parks, and 
gardens to see the plants themselves, to the factories to see the 
fibers in the process of manufacture, to the stores to see the manu- 
factured articles on sale, to the museums to see the various cloths, 
garments, etc., showing Mexican workmanship, to the library to 
see the l)ooks, pictures, maps, etc., relating to these plants and 
their products, the pupils taken on such visits would have a very 
valuable lesson in the proper way to investigate a subject. They 

would get not only the facts themselves but they would get that 
which is vastly more imix)rtant— an insight into the methods of 
getting the facts. 

(To be Continued.) 
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THE GREAT VALLEY 

The Great Va ^y of California lies in the very heart of the 
state and is entirely enclostKi by mountains save at the narrow out- 
let thru which its drainaj^je passes. The valley is practically a vast 
plain about four hundred miles long and fifty miles wide. The 
San Joaquin river wnth its tributaries drains the southern arm and 
the Sacramento, the northern. These streams unite a little north 
of the central portion of the valley in a region of lowlands and 
marshes and pour their united volume thru the straits of Karquines 
into San Francisco bay. The two arms of the Great Valley rise 
very gently towards their extremities where they attain an elevation 
of not much over five hundred feet. Much of the lower portion of 
the valley lying west of a line connecting Sacramento and Stockton 
is flooded during the spring rise in the streams. As a result of the 
recent coastal submergence much of this marshy land is subject to 
tidal influence, the tides being felt many miles up the sluggish 
streams. About Martinez the flat bottomed alluvial valleys with 
the abruptly rising hills also support the view of a subsidence of 
the region about the outlet of the Great Valley. 

Owing to the light grade and the large amount of material 
offered for transportation, some of the streams flow upon channels 
elevated above the surrounding country. For many miles the 
Sacramento river is bordered by narrow banks of dry land behind 
which are large stretches of marsh and overflow land. 

The moist winds from the ocean pass inland across the Coast 
Ranges, so that the eastern slopes of the latter receive much less 
rain than the western. The Sierra Nevada mountains being higher 
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than the Coast Ranj^jes, their western slope is well watered while 
the streams are maintained thru the summer by the melting snows. 
As a result of these conditions only few permanent streams enter 
the Great Valley from the west, and these are confined to the 
northern portion known as the Sacramento valley. The southwest- 
ern portion of the San Joaquin receives a very scanty rainfall. 

The Great Valley occupies a structural depression of consider- 
able geological age. The greater portion has either been near the 
sea level or beneath it for long periods of time while the surround- 
ing mountains, particularly the Coast Ranges have undergone fold- 
ing and faulting. 

The surface of the valley is in part formed of delta deposits, 
of the i)resent streams, of recent lake beds, and of the slightly 
eroded surface of uplifted beds of Pliocene age. The floor of 
the valley l)lends imi)erceptibly in many places thru the foothills 
into the ancient peneplain of the Sierra Nevada mountains. Upon 
the Coast Range side the mountains rise more abruptly, and in the 
San Joaquin valley in particular there are long waste slopes built 
up by th(» action of the wet weather streams. 

Along the eastern edge of the central ix)rtion of the Great Val- 
ley the streams are large and have cut down slightly into the 
stratified sedimentary deposits of an earlier depression. Waste 
slppes and delta deposits are not prominent. Farther south how- 
ever we find that the Kings and Kern rivers have formed large del- 
tas which have considerably modified the surface of the valley. 
An examination of a relief map of California will show that the 
San Joaquin river lies much nearer the coast ranges than it does 
the Sierras. The greater watershed upon the east as well as vol- 
ume of water and the large amount of waste brought from that 
direction have forced the river to the western side of the valley. 
The delta of Kings river has been extendtnl across the valley so as 
to form an inclosed basin of the southern portion, from which 
there is overflow only in seasons of exceptional rainfall. This gave 
rise to Tulare lake, a large body of shallow water. With the 
increase of land cultivation and use of water in irrigation the lake 
is gradually disapi^earing. Keni and Buena Vista lakes are smaller 
bodies of water lying to the south. They are fed by Kern 
riv(»r chieflv and are dry during some seasons. The delta of the 
Keni river is dotted with cottonwood trees for miles, and altho 
formed of sandy material is very productive under irrigation. 
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The Son Joaquin valley is, as a rule, destitute of trees except 
for fringes nloiig the streams, but lai^ep ortions of the Sacramento, 
receiving a greater rainfall are dott«l with oaks. The accumula- 
tion of material in the Great Valley in recent times is enormous. 
Well borings in the center of the valley show that it is filled to a 
depth of mort' than one thousand feet with gravel and clay of take or 
fluvatile origin. Remains of trees and land animals of Pleistocene 
age have been found in these deposits. The valley haseitherbeen 
the scene of delta accumulation alreve water as at present, or its 
surface has been occupied by a Ixxly of fresh or salt water. It is 
quite probable that at one time in its geological history the outlet 
was to the south instead of west as at present. 

We find the old peneplain already ri'ferred to, particularly well 
developed iipon the borders of tlie upi>er Sacramento valley. This 




CAJON PASS IN THE SAN BERNARUINO RANGE. 

plain is not now continuous with that extendeil over much of the 
Klamath mountains probably because of deformation which has 
occurred since. The streams which enter the Sacramento from 
the Klamath mountains have cut canons thru the plain, but it is 
nevertheless a striking feature of the landscape. 

The Feather river, one of the laigest tributaries of the Sacra- 
mento, has, since hydraulic mining has been carried on, built up its 
bed to such a degree that it is now higher than the streets of 
Marysville and has to be restrained by levees. 

The only marked elevation in the whole of the region under 
discussion is found in the center of the Sacramento valley west of 
Marysville, It is known as the Marysville buttes. Here is a 
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j^roup of serrated and pictiire^sque peaks risiiijij about two thous- 
and feet alxjve the level and monotonous valley. They are known 
as the Marysville buttes and represent a deeply dissected volcano 
of late Tertiary time. 

THE COAST RANGES 

The presence of a continuous line of inountiiins along the coast 
of California has alreadv l>een referred to. These mountains are 
known as the Coast Kanges or Coast Range system. As the name 
indicates, they are not made up of one dominant axis, but of sev- 
eral extending side by side and often having l)road valleys lK»tween 
them. As we follow them northward toward the -AOth jmrallel this 
composite character disappears. The broad valleys give place to 
canons, and the regular mountain ranges to a broad group of rugged 
and irregular mountains. This latt(»r region, lying partly in Cali- 
fornia and partly in Oregon forms the Klamath mountains. No 
definite* limit has been (»stal)lished for the l)oundarv of the Coast 
Ranges uix)n the north, and no natural one can be, unless it is upon 
geological grounds, for the Coast Ranges blend gradually into the 
higher and more rugged regions of the Klamath mountains. 

Uix)ii the south th(? Coast Ranges may be considercnl as ter- 
minating at th(» ix)int when* they mec^t the Sierra Nevada and Sierra 
Madre ranges. Here are the San Emedio mountains the highest 
\yom\. of which, Mount Pinos, reach(»s an c^levation of over nine 
thousand fe(»t. In this region also th(» limit placed upon the appli- 
cation of the term Coast Ranges is merely one of convenience. The 
SicTra Madre together with the Peninsula range of southern Cali- 
fornia lie farther back from the coast, and the Sierra Madre in par- 
ticular is separated from it by a complex structure of lesser 
mountains. 

Thruout the most of their length the Coast Ranges have a very 
regular northwest and southeast direction being nearlj' parallel 
with the; coast. The slight discrepancy in direction between shore 
line and mountain range has given rise to the most important of 
the shore-line irregularities. Where a mountain range comes out 
to the ocean there is a more or less prominent caj^e, while l>etween 
that and the nc^xt range there is an ind(»nt<ition of the coast. 

Toward the southern end the Coast Ranges change their course 
and extend more nearly east and west. Point Arguello is the sea- 
ward termiiuition of the Santa Ynez range* and marks a change in 



THE PHYSIOGBAPHY OP CALIPOBNU 6d6 

the direction of the coast line corresponding with the east and west 
structure of these mountains. 

The geological structure of the Coast Ranges is exceedingly 
complex. Repeated folding and faulting thru a long period of 
geological time have followed a general northwest and southeast 
direction. The structural conditions together with great variations 
in resistance to erosion of different rock formations, and the fre- 
quent movements of the land as a whole with reference to the ocean 
level, have given us the complicated topography of the present day. 

The drainage of the great interior region of the stute passes 
directly across the Coast Banges thru the straits of Karquines, 
San Pablo and San Francisco bays to the ocean. This gap in the 
Coast Ranges with its tributary valleys does not appear to be of 
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structural origin but to represent what was a depr^sion or sag in 
the Coast Ranges subsequently enlarged by the concentration of 
the dmin^e lines. 

Thru the central Coast Ranges we cannot trace the same 
ancient peneplain, which we find in the northern Coast Ranges, 
the Klamath and Sierra Nevada mountains, unles^.it be in mere 
fragments here and there. The important structural features of 
the Coast Ranges date far back, but dilTerential movement in recent 
geolc^cal times has been so marked as to mask or destroy topo- 
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graphic features which in more stable regions would have been 
preserved. Some of the mountain axes we know were not in exist- 
ence even as late as the Pliocene period. The Berkeley hills now 
rising nearly two thousand feet have upon their summits folded 
sediments of a fresh water lake of late Pliocene age. 

In the latitude of San Francisco bay the Coast Ranges appear as 
three well defined mountain axes. Upon the east there is the 
Mount Diablo range and its topographic continuation across Sui- 
sun bay in the mountains east of Napa valley. In the middle 
there is the northern prolongation of the Mount Hamilton range 
corresponding on the opposite side of the bay to the mountain 
ridge between Napa and Sonoma valleys. Upon the west there 
is the Santa Cruz range south of the Golden Gate and the range of 
which Mount Tamalpais is the culminating peak. The valley 
between these ranges opening out to San Pablo and San Francisco 
bays are among the most fertile and highly cultivated in the state. 
The Santa Clara valley penetrated by the southern arm of San 
Francisco bay, and the Sonoma valley extending northwest from 
San Pablo bay are the largest; Napa valley comes next in size. 
Sonoma valley, and Santa Clara with its southeast prolongation, 
the San Benito valley, are each nearly one hundred miles long and 
attain a width in places of eight to twelve miles. Their nearly 
level bottom lands are formed of sediments deposited in long, 
narrow estuaries of the ocean during the last great submergence of 
the coast. All about the bay are low lands sloping gently back to 
the surrounding hills. These are of the same nature as the valley 
floors except for some modification thru stream action. The bay 
is shoaling in many places, and since the last submergence giving 
rise to the present sheet of water thousands of acres have been 
filled in with stream or delta deposits. 

The hills come down quite boldly to the straits of Karquines, 
a fact which would be explained by the theory of a diflferential 
movement of the mountains with reference to the floor of the 
Great valley. 

The broad valleys of the San Francisco bay region cannot be 
considered other than structural in their origin, but modified and 
enlarged by erosion. All cannot have had the same history. The 
sharp contrasts between the cafions which open back into the 
enclosing mountains and the broad, even-floored valleys wordd in 
itself suggest that the one is new, the other old. 
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All the features of San Francisco bay impress one as those of a 
drowned area. As the land sank the sea came in thru the Golden 
Gate, flooding the lower portion of the great river. The character 
of the bays and islands, and especially the EUed in valleys between 
Sausalito and San Rafael, illustrate 
particularly well this last phase of 
the physiographic history of this 
region. 

Mount Diablo dominates the 
outlet of the Great valley. It 
rises to a height of 8,850 feet, and 
is by far the most prominent and 
striking feature of the Const 
Ranges as one approaches them 
across the Great valley. The core 
of this mountain is made up of the 
older rocks of the Coast Ranges 
(Golden Gate formation.) Its 
prominenc*? is due in part to oro- 
firaphic movements, ant] in part to 
the more rapid erosion of the sur- 
rounding beds. 

The mountains enclosing Napa 
valley as well as a considerable portion of the Coast Ranges 
extending north to Clear lake, are of volcanic origin. The highest 
peak of this volcanic region lies northwest of Napa valley. It is 
known as St, Helena and attains an elevation of 4,300 feet. 

As we go northwesterly from San Francisco bay, the valleys 
become narrower and the mountains higher. Near the coast there 
are heavy forests of redwood, but farther inland the mountains 
become less timbered while the valleys are dotted with oaks. 

About one hundred miles north of San Francisco and within 
the heart of the Coast Ranges, lies Clear lake. It is an irr^ular 
lake with a length of alxtut twenty-five miles and an elevation of 
1,310 feet. It is the only lake of any size within the Coast Ranges. 
The surrounding r^on was the scene of protracted volcanic action 
during the Pliocene period. Uncle Sam, a bold and picturesque 
mountain of volcanic origin, overlooks the lake and rises to a 
height of 4,200 feet. Mineral springs of many kinds abound in 
this section, and at the Sulphur Bank near the eastern end of the 
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lake, there i& a most iDteresting example of solfataric action with 
deposits of sulphur and cinnabar. 

The waters of Clear lake now empty thru Cache creek at its 
eastern end into the Sacramento river. The outlet of the lake was 
formerly westward thro the caflon-like depression, in which the 
picturesque Blue lakes lie, into a tributary of Russian river. Only a 
few feet rise of the waters of Clear lake, would, if the eastern outlet 
were stopped, again send the drainage of the lake westward directly 
to the ocean. The cause of the change of drainage has not been 
investigated. It may have been due to a tilting of the mountaias 
or thru a lowering of the divide of Cache creek by erosion. 
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North of Clear lake the Coiist Ranges form practically a unit. 
There are but two slopes, a short one toward the east, and a long 
one westwanl to the Pacific. The crest gradually rises as we fol- 
low it northward, until in the Yallo Bally peaks it reaches a 
height of about 8,000 feet, The main stream draining the western 
slope in this section is Eel river. This stream and its tributaries 
exhibit a fairly well matured stage of development. The courses 
of the lai^e streams are mostly subsequent, altho they still flow 
thru cations, or valleys of no great width. Well formed terraces 
appear at many points along Eel river. At Humboldt bay. 
where this river comes out to the ocean, the higher mountains 
stand back some miles from the coast, and there intervenes a strip 
^f level or slightly undulating country. A part of this land about 
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the bay is of delta formation, but the most has been eroded out of 
a soft Pliocene formation. 

Russian river exhibits an interesting feature in its lower 
course. From a study of Sonoma valley, with its enclosing moun- 
tains, one would naturally expect to see Russian river, which drains 
it, passing southeasterly into San Pablo bay. The river does not 
do this, however, for a little above the city of Santa Rosa, it turns 
southwesterly and crosses the range between the valley and the 
ocean thru a winding cafion. The divide separating the Sonoma 
valley from the bay is very low, scarcely noticeable. It is probable 
that the stream has either been superimposed upon the range 
which it crosses, thru the removal of softer materials of the valley 
floor, or there has been an uplift of the mountain. 

The structural and topographic features of the coast ranges 
south of San Francisco are more complicated than north. The 
extension of the Mount Diablo range to the southeast, forms the 
real crest, or backbone of the Coast Ranges. This divide lies very 
near the eastern edge of these mountains the whole distance 
between Mount Diablo and their southern termination in the San 
Emedio mountains. The divide varies much in height. East 
of Livermore, where it is crossed by the Southern Pacific, it is only 
eight hundred feet high, while near the middle of the range a height 
of nearly five thousand feet is shown in San Carlos peak. 

The Mount Hamilton range which bounds the Santa Clara 
valley upon the east is not structurally distinct from the Mount 
Diablo range. The Lick observatory stands upon Mount Hamil- 
ton, the culminating peak, at an elevation of 4,210 feet. 

The Santa Cruz mountains form a broad elevated block 
between the Santa Clara valley and the ocean. The highest peaks 
of the range rise to 3,500 feet or over. Following this range south- 
easterly we find it gradually decreasing in height until we reach 
the broad and low depression separating it from the Gavilan range 
which is structurally a continuation of the Santa Cruz range to the 
southeast. During the Pleistocene submergence, there was here 
as at San Francisco a broad channel permitting the entrance of 
the ocean into the large valleys within the Coast Ranges. A divide 
of but little over three hundred feet separates the Santa Clara val- 
ley from the San Benito valley, while the divide between the San 
Benito and the ocean, discarding the Pajaro cafion, has about the 
same height. The San Benito drainage may at one time have 
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gone down thru the Santa Clara valley into San Francisco bay. 
There are good reasons for thinking that the reverse was the 
ease at one time, owing to the presence of a great submarine valley 
in the bay of Monterey and none opposite the Golden Gate. At 
present, however, the Pajaro river, draining the San Benito valley, 
has cut a narrow ca&ou thru the low pass separating the Santa 
Cruz rai^e from the Gavilau and passes directly out to the ocean 
at Monterey bay. 

The Gavilan range as a distinct mountain block has a length 
of about sixty miles when it blends with the Mount Diablo range. 
At its southern end are two prominent elevations known as the 




Ohalone peak. The higher one is an ancient volcano of Tertiary 
age. The hardened tuffs to the north have weathered out in. 
pinnacled forms of pieturestiue appearance. 

The union of the Pajaro and Salinas valleys fonns the exten- 
sive lowlands alxjut the hay of Monterey. These were formed in 
great part durJTig the last deep submergence of the coast. The 
Salinas river, with its important tributary, the Estrella, occupies 
the longest and most direct valley of the Coast Ranges. Near the 
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bay the valley is shut in between high mountains. Toward the 
southeast the valley narrows and the moTintains become lower. 
In the middle and upper portion of the basin, there are broad 
reaches of open valley and low hills. On account of the semi-arid 
conditions prevailing in portions of the basin, the Salinas river, 
except during uncommonly wet seasons, is an insignificant one. 
During the summer its bed is dry in many places. 

The mountain ranges which shut in the valley of the lower 
Salinas contrast quite strongly with each other. The Gavilan upon 
the east, tho attaining an elevation of three thousand feet, has only 
moderately steep slopes and presents the general appearance of 
much greater age than the Soledad hills upon the west. The lat- 
ter rise also to about three thousand feet but present a steep and 
picturesque scarp toward the valley. The Salinas river flows 
close under this regular mountain wall, a fact which would indi- 
cate a recent dropping of the valley floor upon that side. Remark- 
ably fine examples of debris fans are found along the steep slope 
of the mountains. 

The Soledad hills form but the eastern ridge of a much higher 
and more important mountain block known as the Santa Lucia 
range. This range begins in the picturesque and rugged coast 
near Monterey and extends southeasterly along the ocean for about 
one hundred miles. It then passes inland, giving place upon the 
shore to another range. The Santa Lucia finally blends with the 
San Rafael and other mountains in eastern Santa Barbara county, 
and these in turn with the San Emedio mountains. The Santa 
Lucia is the most rugged and picturesque mountain range in the 
coast region of California. Its crest is from three thousand to five 
thousand feet high, and lying as it does only about five miles from 
the sea shore, the ocean slope of these mountains is exceedingly 
rugged and picturesque. In many places they rise with steep slopes 
from precipitous ocean cliffs. Upon the eastern slope of the range, 
the cafions which unite to form the Arroyo Seco are deep and nar- 
row. The region is one of sharp ridges and cafions but scantily 
clothed with timber. The highest peak of the range is San Lucia, 
seven thousand feet high. 

The San Luis range is that mountain block which replaces the 
Santa Lucia upon the coast toward the south. The seaward pro- 
longation of this range forms a projecting headland known as 
Point Buchon. At the mouth of Morro bay, a few miles north of 
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this point, stands a great rock rising bare and precipitous from the 
ocean to a lieight of nearly six hundred feet. It is known as 
Morro rock and is by far the most striking single feature of the 
coast of California. It is formed of a very resistinf; igneous 
intrusion. This rock is but one of a seriesof similar peaks extend- 
ing inland in a southeasterly direction thru the San Luis valley. 




Several of them rise from the opi'ti valley to a height of twelve 
hundred to fourtfwii huiuiri'd feet in rugged and picturesque 
forms. They result from differential erosion in rock masses of 
greatly varying hiirdness. 

A remarkable and interesting valley lies t-o the southeast of 
the extreme head of tlie Estrella, a tributary of the Salinas. It is 
known as the Carriso plain, havinga length of alK>ut fifty miles and 
a width of ten, A searcely noticeable dividi- separates the plain 
from the basin of the Sidinas. As it is, this great stretch of country 
shut in on most sides by low mountains has no outlet. The sink 
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at its centre is occupied by a salt marsh of considerable extent. 
The arid conditions prevailing here have kept the valley from 
being flooded and breaking the slight barrier between it and the 
Salinas. As will be seen later, the floor of this plain is continuous 
with an old peneplain occupying the upper Salinas valley. This 
is remarkable as being the only inclosed basin in the Coast Banges. 

The Cuyamas, or as it is known in its lower portion, the 
Santa Maria, is one of the most interesting rivers of the Ck)ast 
Kanges. It rises far to the southeast in the San Emedio moun- ' 
tains and flowing northwesterly for many miles between the Mount 
Diablo, or rather the southern extension of that range, and the San 
Rafael mountains finally turns abruptly southwesterly, leaving the 
broad Cuyamas valley, and cafions directly across the Santa Lucia 
range to the ocean. The Cuyamas valley was probably formed as 
a consequence of fault movements which left it without an outlet. 
A lake resulted, and in the overflow of the lake originated the 
stream which cut the present cafion. 

The extreme southeastern portion of the Coast Ranges form 
a rugged and complex group of mountains known as the San 
Rafael mountains. They are largely covered with dense brush, 
altho there is some timber where the conditions are favorable. 
The cafions are deep and show but little or no bottom land. From 
this region the Sisquoc and Santa Ynez rivers flow westerly, the 
Ojai and Sespe southerly. Zaca lake is a small but well known 
body of water in the western part of the range. It occupies the 
valley of a small stream which had graded its valley to correspond 
with the conditions existing when the coast was depressed about 
eight hundred feet. 

The Santa Ynez is a regular and continuous range which 
borders the coast from Point Arguello easterly. Upon the north 
is the broad valley of the Santa Ynez river, while upon the south a 
narrow strip of land separates it from the ocean. This strip of 
land is, however, fertile and highly cultivated. The city of Santa 
Barbara is situated upon it. 

From the foregoing description it may be judged that the 
larger valleys of the Coast Ranges have not developed contempo- 
raneously with the cafions in the mountains which enclose them. 
The cafions correspond in their stage of development fairly well to 
those in tlie Klamath mountains and the Sierra Nevada, but the 
valleys have had a longer history. It is a complex history to be 
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sure, but structural conditions ratber than erosion have deter- 
mined in most cases the position and character of the valleys. 

Ab illustrating how structural conditions have affected the 
topc^raphy, there might be mentioned a line of narrow vallej^s 
extending from the northern portion of the Sierra Madre mountains 
across the San Emedio, and northwest thru the Coast Ranges toward 
San Francisco. These valleys have been eroded as a result of earth- 
quake movements in recent times. In fact the formation of fis- 
uresand low ridges resulted along this line from an earthquake not 
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more than forty years ago. The line of movement or fissure zone 
is in places half a mile wide, and many distinct ridges and depres- 
sions can be counteti. Springs issue from this zone of broken rock 
and erosion is proiwrtionately rapid. 

As has alrea<ly been stated the peneplain which was devel- 
opeil thru Tertiary time upon the slopes of the Sierra Nevada 
mountains, the Klamath mountains, and probably also in southern 
Californiik, cannot be traced continuously thru the Coast Ranges 
owing to the strony deformation experient«i in this region in late 
Tertiary time, as well as to the fact that during longintervalsin the 
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Tertiary the central and southern portions of the Coast Ranges 
were submerged beneath the sea. 

The fact that the main valleys of the Coast Ranges exhibit an 
apparently advanced phase of development, and that the main 
streams are generally subsequent, does not, then, indicate that this 
region has been elevated longer than the Sierra Nevadas. 

The peneplain of the Klamath mountains can be traced con- 
tinuously southward nearly to San Francisco bay, descending slowly 
from a height of three thousand to four thousand feet in the 
former region to about 1,500 feet ne^* its southern limit. The 
planation was not complete for scattered peaks rise above this 
plain. During the development of the peneplain the most of the 
streams had adjuste<l themselves to the structural conditions. 
With the uplift they retained these courses so that we have now 
well adjusted streams where we might expect consequent ones. 

With the close of the Pliocene, folding and faulting inaugu- 
rated new conditions thru much of the Coast Range area. In the 
northern portion the old plain was distorted but not broken. 
Many of the flat-topped crests of mountain ranges south of San 
Francisco bay probably date from the late Tertiary. One of the 
most important of these is to be observed upon the Santa Lucia 
range. In tlie middle portion of the range there is an area fully 
ten miles across, and many miles long, which, altho now deeply 
dissected, yet presents an almost level sky line at an elevation of 
alx>ut three thousand feet. There are many other areas of similar 
character scattered thru the central and southern Coast Ranges. 

Following the post-Tertiary disturbances, and during the 
interval of the early Pleistocene submergence, when the coast was 
one thousand to fifteen hundred feet below the present level, con- 
ditions must have been favorable in places for the extension of 
the Tertiary peneplain, and for the evolving of partial plains of 
erosion upon the newly formed mountains as in the case of the 
Berkeley hills where there are strong indications of peneplanation 
at an elevation of about 1,500 feet. 

As the coast began to rise from the Pleistocene submergence 
it remained long at a height above the present level of between 
750 to 1,000 feet. Extensive plains corresponding to this height 
were formed in the valley of the Salinas, north of the Santa Ynez 
valley and in other places. In the Salinas valley, owing to the wide 
distribution of soft rocks, the erosion plain was particularly 
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extensive. It was fully 150 miles long reaching far southeast into 
the Carisa plains and across the crest of the Coast Ranges into the 
Great valley. 

Since the elevation of the coast to its present height, broad 
valleys have been eroded in this plain and a new erosion plain is 
in process of formation. There are then to be recognized thru the 
central and southern Ck)a8t Ranges: ( 1 ) a broken and deformed plain 
of Tertiary age, remaining only as fragments here and there; (2) 
an extensive one of Pleistocene age but slightly deformed; and (3) a 
recent one being evolved oul^ of the last. In the northern Coast 
Ranges, the Tertiary plain, tho deeply eroded and deformed, is con- 
tinuous. 

THE KLAMATH MOUNTAINS 

The use of the term Klamath mountains has been limited to 
that portion of the Coast Ranges lying north of the south fork of 
the Trinity river and extending northwest to the ocean, and into 
Oregon. These mountains are limited upon the east by the line of 
contact between the older crystaline rocks and the lavas of the 
Cascade range. On the boundary between California and Oregon 
the Klamath mountains join the Cascade range in an unbroken 
ridge, but both north and south of this point broad valleys sepa- 
rate the two mountain ranges. In California the eastern border of 
the Klamath mountains extends south along the western edge of 
Shasta valley, then easterly around the southern base of Mount 
Shasta, and then bending south, follows down Pitt river to the 
Sacramento. Along much of this line the contrast in topography 
between the volcanic plains and the steep slopes of the Klamath 
mountains, is very marked. 

Different portions of the Klamath mountains are known under 
difFerent names. The Siskiyou range forms a group partly in Cali- 
fornia and partly in Oregon. The Scott and Salmon mountains 
lie to the south and include the highest peaks of the whole group, 
many rising from seven thousand to nearly ten thousand feet. The 
geological structure of the region is not as regular as in the Coast 
Ranges to the south, and as a consequence the mountains and val- 
leys have no definite arrangement. The streams flow in deep, and 
generally narrow cafions, except in a few cases where basins inclos- 
ing softer beds than those forming the main body of the mountains 
have given rise to valleys of considerable size. Among these are 
Scott's valley. Hay Fork valley, and the valley about Weaverville. 
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Among the lanj;er streams are the Klamath, Trinity, and Sac- 
ramento rivers. The Klamath river rises in the Klamath lake 
basin east of the Cascade range in Oregon. It flows southwesterly 
into California, and, after crossing the depressed portion of the Cas- 
cade range, pursues a tortuous course in a deep ca&on across the 
Klamath mountains to the ocean. The mountains traversed rise 
to a height of sis thousand or seven thousand feet, and the ques- 
tion naturally arises why the river should have cut across these 
mountains rather than have turned southerly thru Shasta valley 
where a low divide of only 3.400 feet elevation above the sea sep- 
arates it from the basin of the Sacramento river. In this ease the 
most reasonable explanation seems to be that of a gradual rise of 




the Klamath mounttan region after the river had acquired its 
present course. 

The source of the Sacramento river is in large springs issuing 
from the lava at the southwest base of Mount Shasttt. The stream 
Hows southerly and, after leaving the lava, crosses a spur of the 
Klamath mountains before reaching the Sacramento valley. Its 
course for many miles is thru a picturesque caQon. The caAon 



346 THE PHYSIOGRAPHY OF CALIFORNIA 

antedates the latest of the lava streams from Shasta, for one of 
them flowed down thru it for fifty miles. The river has cut thru the 
lava in most places and is now deepening its channel again. 
Among the picturesque features of the upper Sacramento cafion 
are the Castle Crags, bare and castle-like pinnacles of granite. 

The Trinity river drains the southern portion of the Klamath 
mountains. The basin of this river is separated from the Sacra- 
mento valley by Bully Choop mountains, while upon the north 
are the Salmon and Scott mountains. 

The higer portions of the Klamath mountains, particularly 
the Salmon range, were glaciated during the Glacial period. The 
glaciers were more local than those in the Sierra Nevada moun- 
tains and did not descend below five thousand feet. The higher 
mountain valleys contain numerous little lakes, which with the 
moraines and polished rock surfaces are characteristic of glaciated 
areas. 

Viewing the Klamath mountains as a whole, we find that they 
have many physiographic characters in common with the Sierra 
Nevada mountains. There is the same absence of isolated peaks 
rising much above the elevated ridges, and the same deep cafions 
carved out by erosion. Geologically they also have much in com- 
mon. 

THE SIERRA MADRE AND PENINSULA RANGES 

Under this head will be included all that part of California 
lying south of the San Emedio mountains and west of the Great 
Basin area. The broad and high range of mountains extending 
south of east from the San Emedio region, forms the watershed 
between the fertile valleys of southern California and the Mojave 
desert. This mountain block is known at various points under 
diflPerent names. The designation Francisquita mountains is given 
to that portion lying south of Antelope valley (western arm of the 
Mojave desert) and west of Soledad pass. East of this pass the 
range broadens and becomes much higher, reaching an elevation of 
nine thousand feet in San Antonio peak. This portion is known 
as the San Gabriel range. 

At Cajon pass the range is again depressed sufficiently to per- 
mit of its being crossed by a railroad. Beyond the pass to the 
east rises the still more lofty and rugged San Bernardino range 
culminating in Grayback, over eleven thousand feet high. To the 
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east the range now becomes lower and forms the low divide 
between the Mojave and Ck)lorado deserts. 

The Sierra Madre range, as a whole, was elevated near the 
elose of the Tertiary period, probably thru the combined influence 
of folding and faulting. The southern front of the range is par- 
ticularly bold and imposing rising as it does from extensive valleys 
and waste slopes elevated less than one thousand feet above the 
sea. The mountains are deeply cut by sharp V-shaped cafions in 
which are insignificant streams during the dry season. After 
heavy storms each carries a muddy torrent, which, spreading out 
at the mouth of its cafion, contributes its load to the building up 
of the waste slope. 

But one stream of any consequence, the Mojave river, drains 
the northern side of the San Bernardino range, and it is soon lost 
in the sands of the desert. Upon the southern side the San 
Oabriel and Santa Ana rivers are the most important, but even 
these carry but little surface water to the ocean. The most of it is 
used in irrigation. 

The Santa Clara river drains the northern portion of the area 
under discussion. Its tributaries head in the San Emedio, Fran- 
cisquita, and San Gabriel mountains. In the middle and upper 
portions of this basin the rainfall is light, and except after periods 
of heavy rain but little water flows upon the surface of the river 
bed. The valley of the Santa Clara expands to a width of twelve 
or more miles near the ocean, and for fifty miles back from the 
coast is highly cultivated. Mounts Pinos, Alamo, and Frazier upon 
the northern edge of this basin are the loftiest peaks of the San 
Emedio range. The two latter peaks in particular have nearly flat 
summits of considerable extent which appear to be remnants of an 
ancient peneplain. The Tertiary and Pleistocene deposits high up 
on the flanks of these mountains testify to very marked elevation 
in recent geological times. 

The valley of the Santa Clara river seems to have originated 
in a structural depression formed thru faulting. The San Fer- 
nando range bordering this valley upon the south and eighteen 
hundred to three thousand feet high gives evidence in its bold 
scarp facing the valley, and gentle slope to the south, of being a 
raised and tilted block. The valley of the Santa Clara river has 
like most of the other large streams had its bed graded up in 
adjustment to the present conditions. 
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Extending east and west along the north side of Santa Monica 
bay, and reaching eastward to Los Angeles, is another mountain 
ridge known as the Santa Monica range. Its highest peaks reach 
an elevation of nearly three thousand feet. The range is formed 
largely of volcanic rocks. Structurally it appears to be continuous 
with the islands to the west lying ofiF Santa Barbara channel. 

An irregular line of low mountains stretches along near the 
southern base of the San Gabriel range and is separated from it by 
a waste filled valley. In the eastern end of the San Fernando 
valley this elevation is known as the Verdugo mountains. Farther 
east are the San Rafael hills. Between Los Angeles and Pasadena 
these hills are much eroded, but beyond the San Gabriel river they 
rise again to form the Puente hills. Tracing them farther still, 
they ara found to increase in height, forming the steep and high 
Santa Ana range whose eastern front is a great fault scarp of 
recent geological origin. The highest peak of the range has an 
elevation of 5,600 feet. 

Between the San Gabriel river and San Fernando the streams 
issuing from the San Gabriel range have cut across this line of hills 
and mountains, and in many places have nearly obliterated them. 
The waste slopes sweep across them in even grade. 

The plain stretching from Los Angeles south and west to the 
coast formed the floor of a broad bay during the last extensive sub- 
mergence of this region. It has been but slightly modified by 
erosion. 

The Santa Ana is the largest stream of southern California. 
Rising in the San Bernardino range it flows westward past San 
Bernardino and Riverside thru a region of low relief, and then 
cafions thru the northern end of the Santa Ana range. It emerges 
from the canon upon a broad flood plain which extends to the ocean- 
The river was probably either superimposed upon the Santa Ana 
range because of an original deposit of soft sediments filling the 
basin thru its middle course, or it cut the canon as the range was 
slowly elevated across its course. 

The old topography in the region about Riverside is most 
interesting. The graded condition of the streams, the low hills of 
granite and ancient crystalline schists afford us a picture of what 
nearly the whole of southern California might have been if it were 
not for the faulting which gave rise to the rugged ranges of the 
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region. If it were not for these high mountains arid conditions 
would prevail and there would be another Mojave desert. 

This area of ancient topographic forms stretches south from 
Riverside for many miles and also west to the Puente hills. It 
presents the most striking contrast to the bold scarps of the Santa 
Ana, San Bernardino, and San Jacinto ranges. 

South of the San Bernardino range, and on the south side of 
the low pass leading east to the Colorado desert, rises the rugged 
peak of San Jacinto to a height of about eleven thousand feet, 
twin brother to Mount San Bernardino. 

Mount San Jacinto may be termed the northern end of the 
Peninsula range, that continuous chain of mountains stretching 
from this point south for nearly one tliousand miles thru the penin- 
stda of lower California. This range rises as a general thing 
very abrubtly from the desert and gulf at its eastern base, and in 
position and structure might be considered a worthy continuation 
of the Sierra Nevada mountains. The lower portion of the scarp 
of the range near the Mexican line is particularly bold. Here 
recent faulting has raised the mountains about one thousand 
feet. Upon the slope of Carrizo mountain mollusc borings still 
remain upon the surface of tlie limestone at an elevation of twelve 
hundred feet. 

The western portion of Mount San Jacinto, overlooking the 
broad reaches of the valley of the same name, is a lx)ld fault scarp. 
San Jacinto river flowing for some distance at the base of this 
scarp turns abruptly southwest, and crossing the region of old 
topography already described, empties in seasons of exceptionally 
wet weather into Lake Elsinore, the largest lake of southern Cali- 
fornia. This lake lies at the eastern base of the southern con- 
tinuation of the Santa Ana fault scarp, and occasionally overflows 
northwesterly down the Temescal valley to the Santa Ana river. 

Following the fault scarp from Elsinore for thirty miles in a 
southeasterly direction we come to Temecula creek, a stream of 
considerable size rising to the south of San Jacinto. This stream 
instead of flowing northwest along the base of the scarp as we 
should naturally expect it to do, has instead cut a caiion directly 
across the scarp and pursues a fairly direct course to the ocean. 
Here as in many other cases there are two hypotheses to choose 
from to account for the course of the stream. Either the moun- 
tain scarp has been slowly raised across its course or the valley 
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in the depressed block to the east of the fault was filled with pleis- 
tocene deposits to a level with the rim of the scarp at the time the 
drainage was established. Which explanation is the correct one 
has not yet been determined. 

The cafion which the stream has cut is narrow and quite pic- 
turesque. Standing at the top of the present steep walled cafion 
we appear to 1x3 in the centre of a broad valley of older topographic 
forms, a valley eroded and fairly matured before the last uplift. 

South of Temecula the fault scarp dfsappears altho Smiths 
mountain which appears to be an uplifted block may be related to 
the same line of disturbance*. Toward the southern boundary of 
the state the Peninsula range becomes more simple. Back of San 
Diego the crest of the range is nearly as far from the fault line at 
its eastern base as from the western. The features of an ancient 
baselevel are particularly noticeable upon the crests of the moun- 
tains and ridges. The summit of Smiths mountain as well as that 
of the Laguna mountains are fine examples of flat topped. Viewed 
from a ix)int east of Fallbrook the western slope of the mountains 
forms a nearly even sky line gently dipping towards the coast. 
The i^resent canons have been eroded in this ancient i^lain, and in 
many cases they have widened to extensive valleys. The main 
streams are completely graded, flowing over a sand floor. Their 
beds are dry during a great part of the year but water can be 
obtained in abundance by sinking thru the sand. 

The extensive mesa extending from San Diego to ocean side 
is an old sea floor. Except for the steep walled canons cut across 
it the surface has been but slightly modified since the uplift. One 
can trace in places the successive lines of sand dunes formed as the 
coast rose. San Diego bay has probably been formed thru the 
drowning of a river valley in connection with the action of oc^an 
waves and currents. 

COAST FEATURES 

The fact has already been mentioned that along the whole 
length of the California coast the topography resulting from sub- 
aerial erosion has been modified by wave action and sedimentation 
incident to depressions of the coastal area. The lower portions of 
the stream valleys once excavated deeper than they now appear 
were partly filled with sediments when the ocean level was 1000 to 
1500 feet higlier. At the next period of elevation stream erosion 
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was again active. Now the valleys are again being silted up to sea 
level as a consequence of submergence. 

Nearly every stream along the whole length of the coast has 
either a tidal lagoon at its mouth, the tide entering from a few 
hundred yards to a number of miles, or an extensive alluvial plain. 
Those streams like the Klamath river, containing a large volume 
of water the year around, maintain an open channel to the sea, the 
tide flowing in and out. The entrance to San Francisco bay is 
preserved not so much thru the volume of the river which finds its 
outlet here as thru the vast amount of tidal water pouring thru the 
Golden Gate. 

Those streams like the Salinas which flow a considerable 
amount of water for only a portion of the year, and whose channels 
are deeply filled with detrital material do not show the effects of 
subsidence as distinctly because of the filling in of their estuaries. 
Along the southern coast there are many streams of this char- 
acter. There are other small streams flowing only during wet 
weather and which carry but a small amount of the detrital mater- 
ial. During the summer the waves and ocean currents block the 
outlets of these and the enclosed lagoons on drying leave a surface 
whitened with more or less salt. These conditions are beautifully 
shown along the coast of San Diego county where the canons of 
many small streams have been flooded by subsidence. 

Numerous wave-cut terraces of varying width are to be 
observed at favorable points along the whole coast of California. 
These range from ten feet to fifteen hundred feet in elevation. 

The great mesa north of San Diego is a wave cut plain. Its 
upper limit has an elevation of about eight hundred feet. 

San Pedro hill, forming a prominent feature of the coast 
opposite Los Angeles, is finely terraced up to an elevation of 
twelve hundred feet. San Clemente island, which, like the other 
islands, seems to have moved in the main with the mainland, is 
terraced up to nearly fifteen hundred feet. 

At Point Sal, in northwestern Santa Barbara county, there is 
a broad terrace at one thousand feet. Upon the seaward slopes of 
San Luis range there are many terraces, some of them remarkably 
perfect, they range in height from ten to 750 feet. Upon the 
slopes of the Santa Lucia range they appear at heights of 750 to 
one thousand feet. Very fine terraces also appear along the slopes 
of the Santa Cruz range. North of the mouth of Russian river 
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they are recognizable as high as fifteen hundred feet. The upper 
one forms a bench against the old peneplain so distinctly shown 
in that region. 

As the land rose permitting the formation of these terraces, 
there was a prolonged stop at an elevation varying from 750 to 
one thousand feet; the diflPerence between these figures possibly 
indicating the amount of differential movement since. The breadth 
of this terrace and its correspondence in height to the broad pene- 
plain of Pleistocene age which is very prominent thru portions of 
the Coast Ranges marks this as an important stage. 

As the coast rose the rivers also formed terraces. Below 
Bradley upon the Salinas river six terraces can be seen. 

Along nearly the whole length of the state except where the 
mountains rise directly from the ocean cliffs there is a coastal 
plain. This varies in width from a fourth of a mile to several 
miles, and in height from sixty to two hundred feet. Along por- 
tions of the Mendocino coast where this plain is broad and fur- 
nishes a large part of the best land in the county, much of it 
attains a height of four hundred feet. 

The coast of California is bordered by a submarine plateau 
sharply marked off from the deep waters of the open Pacific. 
This plateau is a part of the continental mass and has at various 
times in its history been wholly or in part raised above the water. 
The present islands rise from the surface of this i^lateau, and rep- 
resent peaks of mountain ranges structurally related to those upon 
the adjoining mainland. 

The submarine plateau is quite narrow along the coast of 
northern California. From point Arena southward it slowly widens 
sweeping just outside of the Farrallon islands, twenty miles off 
the Golden Gate. The surface of the plateau generally slopes very 
gradually out to the one hundred fathom curve when it takes on 
a much steeper descent to the deeper portions of the plateau or to 
the abyssal depths of the Pacific. 

The plateau narrows opposite Monterey bay, and along the 
high Santa Lucia range the one hundred fathom curve is only 
4.6 miles from shore. Farther south it widens, sweeping out 
side of the channel islands, and finally attaining a width of 
150 miles. The surface of the broad portion of the plateau is far 
from being uniform. Some of the islands rise over two thousand 
feet above the sea level, and in places the depth of the water at 
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their bases is two thousand to three thousand feet. An elevation 
of less than one thousand feet would connect the Channel islands 
(those lying off Santa Barbara) with the mainland. Such an ele- 
vation existed during the early Pleistocene, for remains of the 
mastodon and other mammals are found upon one of them. The 
water about San Clemente and Santa Catalina is much deeper. 

Crossing this marginal plateau at various points are subma- 
rine valleys which from their position and general character are 
believed to have been formed by subserial erosion. Many of the 
most prominent valleys lie opposite the mouths of the present land 
valleys, some are not thus situated. The greatest of the subma- 
rine valleys is that occupying the bay of Monterey. It extends 
westerly from a point near the mouth of the Pajaro and Salinas 
rivers and down across the plateau to the abyssal depths of the 
Pacific. It reaches so close to the shore as to have influenced the 
location of a wharf. It has been thought that because of the 
absence of any submarine valley oppDsite the Golden Gate the 
drainage of the Great valley once entered the o3ean thra the val- 
ley in Monterey bay. 

Many important and interesting facts connected with the 
physiographic history of California yet remain to be studied. 
Enough has been said however to give some conception of the 
varied features of the state, and to show the richness of the geo- 
graphic material at hand for our schools. 



THE NILE COUNTRY 
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BY MARY E. ANDBEWS 

From the fern-draped elitfs of the western shore of Victoria 
stretches a magnificent forest, where Africa's most noble trees are to 
be found. There is the gigantic sycamore, and the slender-stemmed 
palm in many varieties, the plantain, gum, acacia, thorn, 
euphorbia, and many more, while slender lianes twist themselves 
from tree to tree. Then follows an open, rolling country, which 
rises into higher and higher outlines, until the hills are heaved up 
mountain high along the rim of the Great Rift valley. Suddenly 
they are cleft in twain, and we look down the i^recipitous declivity 
upon the waters of Lake Albert. "Like a sea of quicksilver" it 
appeared to Baker when, first of Europeans, he looked upon its 
face. 

Farther south the mountains tower to yet sublimer heights, 
until at last the dominating mass of Ruwenzori, the Cloud King, 
sends its snow-bom streams to feed Lake Albert Edward, and, thru 
the Kagera and the Katonga, Victoria Nyanza on the plateau at its 
feet. This mountain mass is from seventy to eighty miles long, and 
its lofty summits are crowned with perx)etual diadems of snow. 
Well do the natives call it the Cloud King; for it lifts its head into 
the eternal snows, 16500 feet above the sea; and it wraps its mist 
mantle so closely about it that its highest peaks are hid from 
curious eyes more than half the year. Sir Samuel Baker reached a 
point on the Albert Nyanza from which the Ruwenzori range 
should have been plainly seen ; but the jealous monarch hid him- 
self behind his veil of cloud, and the great range was blotted out 
from view. Others also looked and saw nothing save the lower 
heights topped by banks of cloud and mist. 

And herein we have the explanation of a mystery; for Ruwen- 
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zori is undoubtedly the Jebel Kumr, the Montes Lunae of medi- 
aBval geographers. So long did the Cloud King wrap the concealing 
mists about him that his very existence was forgotten, or disbe- 
lieved, by the modern geographer. The splendid panorama of 
forested slopes and snow-crowned summits was revealed at last to 
Stanley's eyes, in May, 1888. "The upper part of the range," he 
writes, "now divideil distinctly into many square-browed peaks, 
seemed poised aloft in a void of surprising clearness, domed by a 
dark blue heaven as clear and spotless as crystal; and a broad zone 
of milk-white mist, enfolding in the middle, caused it to resemble a 
spectral mountain isle sailing in mid air — to realize a dream of an 
Isle of the Blest." 

Another classical mystery finds its solution amid this maze of 
mountains; for somewhere in their forest dejjths native report 
places the Batwa, one of those isolated tribes of a race of dwarfs 
scattered across equatorial Africa, who seem to represent a people 
once widely spread over the continent, now approaching extinction. 

Schweinfurth has given a lively description of the pygmies of 
the Akka tribe: of their agility in attacking the elephant by crawl- 
ing under the huge creature, striking upwards, and then dexter- 
ously springing out of harm's way; of the lively expression of their 
faces; the twitching of the eyebrows; the animated and express- 
ive gestures. With their poisoned spears and their marvelous 
agility they are no mean foes. 

The discovery of these little people by Schweinfurth and 
Stanley explained the many allusions to a race of dwarfs dwelling 
in remote parts of Africa found in Greek literature. As the word 
implies, the pygmies of the ancient Greeks were conceived to be 
no larger than the fist; and the allusions to them in the Iliad, in 
the works of Herodotus, of Aristotle, and of many Greek poets, 
were set down as classical fables until the nineteenth century 
explorers, penetrating the heart of Africa, discovered that here, 
too, the ancients knew whereof they spoke; and that in the tales of 
the old Greek poets we have but the truth minimized, so to speak. 

In the fringe of silver streams that fall from Ruwenzori's snow- 
capped heights, the waters of the Nile system are found at their great- 
est altitude above the sea. And at the foot of the Cloud King, in the 
depths of the Great Rift valley, lie the beautiful pale blue waters 
of Muta Nzige, or Albert Edward lake, which flow out thru Sem- 
liki river, and after traversing a noble forest enter the waters of Lake 
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All>ert. The fiord-like scenery of the Rift valley lakes is shown 
in all its wild picturesque beauty along the shores of Muta 
NziK<% th<; GrasshopjK^r sea, as the natives call Lake Albert, whose 
splint<?nKl cra^s of granite, gneiss, and dark red porphyry rise 
almost v(irtically fift<H3n hiindred feet above its face, isolated peaks 
ntaching a height of five; thousand, and even ten thousand feet. 
To th(* north w(5st of Lake Allx3rt, on the table land above, rises 
the 1:51 ue Mountain range, which forms the water parting 
betw(^en this ])art of th(» Nile and the Congo. 

Tho t\w Shimiyu may be; the longest tributary of Lake Vic- 
toria, Hh' Kagera, or Alexandra Nile, is by far the most copious. 
Its source is not far from the? margin of that part of the Rift val- 
ley in which li(* Ijakes Alb(*rt and Albert Edward, and it is fed by 
many streams from the lofty Ruwenzori range. The country thru 
which it flows is similar to that of the Shimiyu. Wave after wave, 
the low, grnss covered ridges roll on to the foot of the western 
mountains. Few trees are to l)e seen, but banana groves surround 
the villag(»s of the dome-shapinl huts so characteristic of central 
ATricn. Flowing on in evc^r increasing volume, the Kagera spreads 
out from time to time, now into a lake of considerable size, and 
ngain into papyrus-cov(»r(»d swamps. It reaches the southwest cor- 
ner of the lake as a deep, powerful stream, which the natives call 
**Th(» mother of the riv(»r at Jinja,'' the native name for Ripon 
Falls. 

Such is the country in which we find the remotest sources of 
tlu» River of Fgypt. 

From its lofty elevation of four thousand feet, the Victoria 
Nyanza poui*s its wat(n*s over the low ledge of Ripon Falls, and 
enters th(» Somerset or Victoria Nile. To reach the waters of 
Lake All>ert, the river must make a descent of foiirteen hundred 
fet^t or morts hence the stream is swift thruout, foaming along 
its nipid course lH»tween high cliffs covered with bananas and 
palms. AlK)ut midway in its course it widens out into a lake some 
fifty miles broad, to which the name of Lake Ibrahim has been given; 
and alnnit half way between this and Lake Albert the swift waters 
leap down a jHT|HMidicular wall of rock al>out five feet, forming 
Karuma falls. From here on it dashes from gorge to gorge in a 
succt^ssion of wiUl rapids, where the water is beaten into a fine 
spray that is carritnl to shore and pnxMpitattnl ujxjn the rich vege- 
tation of the forest. This precipitous course of the stream 
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terminates at Murchison falls, where it drops over a ledge of rock 
some 120 feet high, between clifiFs of black basalt. 

This is by far the greatest waterfall of the Nile, and it seems 
to be the final plunge in the rapid succession of leaps from gneiss 
plateau to Rift valley level; for almost immediately the stream 
becomes very sluggish, and soon joins the lower lake as dead 
water, by an entrance all but hidden by papyrus thickets. In the 
wilderness beyond these, Gordon saw a herd of elephants tossing 
bundles of long grass into their mouths with their trunks, their 
hugh ears flapping about their heads like sails. 

Once arrived upon the surface of Lake Albert, we have left 
behind and far above us the high plateau on which lies Lake 
Victoria; and we now find ourselves in the midst of the fiord-like 
scenery of the valley, with its splintered and faulted rocks, its 
stupendous heights and yawning chasms everywhere testifying to 
the mighty forces that gave them birth. 

From Lake Albert, almost 2500 feet above the sea, to Lado, 
alx)ut fifteen hundred feet, the Nile, or Bahr-el-Gebel as the 
natives call it, still traversing the highland region, flows thru a 
picturesque gorge worn by its waters. Gordon, who first ascended 
this part of the river while Governor General of the Sudan, 
1874-79, found it navigable except for the two and one-half miles 
over which the Fola rapids extend. Here the river suddenly 
contracts as it saws its way thru the Latook mountain barrier, 
forming what may properly be called the eighth cataract of the Nile. 
It is the only one not navigable from Lake Albert to the sea, the 
seventh, situated a few miles below, and the six below Khartum, 
all being passable for boats in time of high water. 

The Fola rapids are close by the juncture of the Asna river, 
the only Nile tributary, except those entering the equatorial lakes, 
w^hose basin is wholly within the equatorial highland region. It 
receives the drainage of the west slope of the Madi mountains, 
and the entire drainage of the Madi and Shooa countries, 
tries, together with that of countries to the west of Shooa. It is a 
tremendous mountain torrent, carrying a vast volume of water to 
the Nile. 

Baker gives an enthusiastic description of the Asua country: 
of the castellated appearance of the granite mountains that rise 
nearly four thousand feet above the main stream; of the beautiful 
park-like character of the scenery, magnificent forest alternating 
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with vast, rolling prairie where abundant crops of sesame are culti- 
vated, and where fine herds of cattle find pasturage. 

The inhabitants of this land, "flowing with milk and honey," 
as Baker characterizes it, the Shuli, are a peaceful, agricultural 
people, who show great respect to their women. They wear a scant 
covering of skins, load their wrists, ankles and necks with iron 
rings, and build up their hair into elaborate coifiFures several stories 
high, decked with strings of beads, rings, feathers — anything that 
may serve as ornament. Opposite them, on the west bank of the 
Nile, are the Luri, and to the north are the Madi, in whose 
country is Dufile, 8° 40' N., 82° E., destined to be an important 
strategical point, owing to its commanding position. 

North of the Madi, and occupying the country around Lado, 
are the Bari, remarkable for their fine physique, their haughty 
bearing, and their great bravery. Women are allowed to wear the 
loin cloth, but the men scorn clothing as effeminate. "He came in 
full dress— a necklace," wrote Gordon of the visit of a Bari chief. 
Roman Catholic missionaries have worked among these bravest of 
the Nilitic tribes but with little effect, the slave trade, so 
long the scourge of central Africa, being inimical to the spread 
of Christianity among them. 

At Gondokoro, 4° 54' N., 31° 28' E., in the Bari country, Sir 
Samuel Baker and his wife, exploring the Nile from Khartum 
upward, in 1866, met with Speke and Grant, who had crossed 
over from the Zanzibar coast to explore Lake Victoria. It 
was one of those unexi^ected meetings for which the history of 
African exploration is noted. Gondokoro afterwards became the 
headquarters of Baker while Governor General of the Sudan, but 
was abandoned by Gordon for the more desirable location of Lado^ 
six miles below, on the west bank of the river. 

The country near Lado is described as beautiful and park-like^ 
dotted here and there with great, sugar-loaf shaped trees, in the 
shade of which are the villages of the Bari, neat circular straw huts^ 
with well filled corn bins raised on stakes, to keep out the rats and 
white ants. 

At Lado the Nile emerges from the highland region to wander 
thru the interminable marshes of the lower plain, Bahr-el-Gebel 
no longer. Here, then, we may pause and look back over the first 
stage in its journey to the sea. We find it to be a magnificent plateau. 
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where abundant rains feed a rich tropical vegetation, and high 
altitude tempers the heat of the tropics, making the climate health- 
ful. It is a region eminently fitted for the development of a high 
civilization; and when one looks on the pictures of savage bru- 
tality drawn by the explorers of the last fifty years, one does not 
feel disposed to cavil at the European partition which makes pos- 
sible the development of Christian civilization. 

The Nile is called Bahr-el-Gel)el as far as the entrance of the 
Gazelle; but the mountainous character of its scenery ceases at 
Lado, where Gebel Lado and the Madi mountains south of Gondo- 
koro stand like sentinels at the gateway of the highland region. 

They have not yet disappeared below the southern horizon 
when the river slows up and winds in endless convolutions over 
the level plain, widening out frequently into ill-defined marsh and 
lake, or splitting up into many passages that are soon lost among 
floating islands of vegetation. It would be difficult to exaggerate 
the wretchedness of the country. The few inhabitants, Nuers, are 
a miserable, fever-stricken people, their straw huts reached only 
by wading thru tlie swamp. ''It is a heart-breaking country," says 
Baker, ''without a single redeeming feature." With their broad 
flat feet, long spindling legs, small heads and long necks, the 
Nuers, like the Dinka and tlie 8hilluks, have been compared to fla- 
mingoes; and they have a habit of standing a long time on one leg, 
which adds to their comical likeness to their feathered neighbors. 

This is the region of the "sudd," or "sett," or grass barriers of 
the Nile, which extends from about 7° N., to Fashoda, 10° N. 
Many plants are concerned in the formation of these curious float- 
ing islands of the Nile. Prominent among them is Pistia Strat- 
iotes, a little plant with a top like a lettuce head and a root five 
feet in water. The decay of the Azolla, a water fern, and of 
other aquatic plants, forms a ropy, gelatinous mass that binds the 
roots of the Pistia, together with drift of various sorts, into a com- 
pact mass. Grasses and ferns take root on the floating raft, with 
less humble plants as well. Ambatch, a leguminoiis plant eight- 
een to twenty inches high, with star-shaped leaves and golden 
yellow flowers like those of the broom, is peculiarly adapted for 
life upon these floating islands. Its wood is the lightest known; 
so light, indeed, that one man can carry three canoes made of 
Ambatch, each one capable of holding three men. Papyrus, too, is 
a dweller upc^n the sudd, and even trees are sometimes met with. 



360 THE NILE COUNTRY 

The Nile rises and floats out these masses of vegetation; they come 
down to a curve and stop there; more islands float down, until 
the river is blocked for miles; under this floating bridge the 
water flows on. 

Amid the floating islands of tropical vegetation that block 
this part of the Nile, we are again on classic ground; for history 
records that Nero once sent a body of centurions to explore the 
source of the Nile, and that they returned, unsuccessful, telling 
stories of cataracts and impassable marshes. Undoubtedly it was 
the swampy barriers of the sudd region tliat bafiled the Roman 
explorers. The failure of Nero's imperial soldiers became the 
triumph of the English explorer, however, when, in 1861, Sir Sam- 
uel Baker and his young wife, with indomitable perseverance, cut 
their way, first of all Europeans, thru the sudd of the Nile. 

In 1873 the British government sent three companies and two 
steamers to cut a passage tiiru the Nile sudd. Large blocks of 
vegetation were cut away, and the water burst the remaining bar- 
riers with terrific force, carrying multitudes of fishes, with croco- 
diles, rhinoceroses and hippopotami, like chips, pellmell down the 
river. The channel thus opened reduced the time between Khartum 
and Gondokoro from fourteen months, the time it took Baker to 
force a passage, to three weeks. What the prolific vegetation of 
the tropics can do one?, however, it can repeat; and the way must 
be frequently cleared. Even a brisk wind is sometimes suffi- 
cient to imi^ede navigation by the accumulation of floating islands. 

About 170 miles above the entrance of Bahr-el-Ghazal, the Nile 
sends off a side channel, Bahr-el-Zeraf, or the Giraffe river, which 
rejoins the main stream a short distance below the Gazelle. The 
entrance of the latter stream, in the heart of the sudd region, is 
marked by Lake No, the shrunken remnant of a vast sheet 
of water that once occupied this region, covering a territory as 
great as that now under the waters of Lake Victoria. 

With the exception of two or three inconsiderable streams and 
wadies, Bahr-el-Ghazal, or the Gazelle river, is the one Nile tribu- 
tary from the west between Lake Albert and the sea; and it is by 
far the most important river system connected with the Nile. 

The highland rim of the Gazelle basin is a spur of the Galla 
Abyssinian highland. Extending northwest from the region of the 
Great Lakes, it curves around to the east and southeast, separat- 
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ing the Congo and Tchad systems from the Nile. It is much 
lower than the grand plateau from which it springs, the height of 
Munza's great hall, just over the divide, on the Congo slope, being 
2707 feet; but it shows the characteristic scenery of the higher 
region. Flat-topped, fortress-like hills of granite, and rounded 
mounds of gneiss rise here and there above the dewy steppes; mag- 
nificent forests occur at frequent intervals; and the abrupt descent 
from highland rim to lower plain is marked by falls and rapids. 
Lakes, which are so important in other parts of the Nile sys- 
tem, seem to he wanting in the basin of the Gazelle; but the 
swamps of the sudd region, which extend far up the Gazelle and 
its tributaries, form a catchment basin from which the Gazelle 
waters, with those of Bahr-el-Gebel, are fed to the lower 
streams. 

The country of the Gazelle and its more southerly tributaries, 
the Dyoor, the Wow, and the Tonj, has been made known to us 
chiefly by Schweinfurth, who, in 1871, made an extensive trip 
thru the region with a company of ivory traders. He has given us 
a minute description of the Niam Niam, who inhabit the watershed 
between the Dyoor, tributary to the Gazelle, and the Walle, tribu- 
tary to the Congo. 

The name Niam Niam means "great eaters, "and it is well chosen. 
They are a fierce tribe of cannibals, and human flesh seems to be 
the most important article of their diet. Their scant clothing has 
yet a certain picturesqueness, and the skins which compose the 
chief garment are evidently selected for their beauty. Like all 
central African tribes, the Niam Niam, especially the men, take 
marvelous pains in dressing their hair. Polygamy is practised 
among them, yet the marriage bond is held sacred, and the Niam 
Niam men show a deep afiFection for their wives. ' Loathsome as 
they are in their cannibal habits, these people yet show some 
admirable characteristics, and an intelligence considerably above 
that of most African tribes. 

The great hall in which King Munza danced before his wives, 
Schweinfiirth describes as a wonderful structure, more than one 
hundred feet long, whose spars and rafters were the leaf stocks and 
mid-ribs of the wine palm, from twenty-five to thirty-five feet long, 
the brown surfaces shining as tho freshly varnished. The floor was 
a hard, smooth, dark red clay; and the lofty arch of the roof, which 
was surpassed in height only by the loftiest oil palms, was sui^- 
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ported on three lon^ rows of pillars, each one a tall, straight tree 
trunk. 

North of the Niam Niam country is Dar Fertit, or country of 
the Fertits. It is one of the oldest domains of the slave raiders. 
So long and so successfully did they carry on the traffic that 
Schweinfurth, thirty years ago, described the country as like a 
sold-out land— sadly d(»populated. Many slave dealers settle<l in 
th(» country, establishing dejxjts for the more convenient handling 
of th(*ir human merchandise. Chief among these, thirty years ago, 
was S(»e])ehr, the richest and most jwwerful slave owner of the 
Sudan at that time. His Zeriba,* as described bv Schweinfurth, 
was i)rincely in its magnitude and apiX)intments. The spacious 
appartments w(»re guarded day and night by armed sentinels. 
Richly dressed shives movcnl noiselessly alx)ut, serving coffee and 
sherlx't to honored guests. Lions added a touch of royalty to this 
oriental court. Th(* whole establishment consisteil of several well- 
built scpiare huts enclosed ])y tall hedges, composing the 
l)rivate r(»si(l(Mic(\ and of hundreds of farmsteads. 

Sir Samuel Baker as (Tovernor Creneral of the Sudan, and 
GiMieral Gordon in the same capacity, drove the slave trade from 
the Nile watc^rs. Overland routes w(^re chosen instead, however, 
little known and imj)ossil)le to guard; and Gordon never ceased to 
lament his inability to stop the traffic entirely. It is an open 
question whether the slave trade is even yet suppressed. There 
are ways of smuggling human as W(»ll as inanimate merchandise, 
and a system that is so deeply rooted as slavery is in the Soudan 
can not Ix* destroycnl in a single generation. 

North of Dar Fertit, occupying the headwaters of Bahr-el- 
Aral), is Dar For, or Dar Fur. Like Dar Fertit it was also one 
of the strongholds of the slave trade, tho it was never so sadly 
decimated as th(» former unhappy country. The Fors and the 
F(»rtits were the original Negro inhal)itants. Then came the 
Bedouin tribes and partially concpiered the country; for, in cross- 
ing the parallel of 10° N. Latitude, we liave entered the land of the 
camel and the Arab. South of that line the camel does not thrive: 
but to the north of it tlu» two roam together, carrying with them 
the religion of MohammtKl. In the village of Sliaka, one of the 
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chief centers of the slave trade, Gordon found a number of 
ancient swords, precisely similar to those the Crusaders used 
— evidence of an Arabian immigration into the Siidan soon 
after the Crusades. These fierce, nomadic, semi -independent 
Bedouins were merciless slave raiders under the old regime, and 
are equally merciless in warfare to-day. 

Resuming our survey of the country along the main stream at 
Lake No, we find ourselves between the Shiluks on the left and 
the Nuers, already mentioned, on the right; two tribes as repul- 
sive in appearance as any to be found on the Dark Continent. The 
Shiluks cover the Ixxly with a coating of ashes to protect them 
from insects, which gives them a ghastly grey or a rusty red hue, 
according to the material from which the ashes are obtained. They 
knock out the lower incisors, are almost destitute of clothing, but 
dress their hair most elaborately, gluing it into all sorts of fantas- 
tic shapes. Their country extends along the river for a distance of 
three hundred miles, occupying a territory from ten to twelve miles 
wide, beyond which are the Baggara. or Cattle Bedouins. The 
dense poi^ulation of the Shiluk country testifies to the richness of 
the land. The dome-shaped huts of the natives are so closely 
crowded as to look like clusters of mushroons, and village suc- 
ceeds village at intervals of a few yards. The population is esti- 
mated to be a}K)ut 625 to the square mile. Schweinfurth says, 
**Everything which contributes to the exuberance of life, here 
finds a concentrated field — agriculture, pasturage, fishing and the 
chase." 

At the entrance of the Gazelle, the Nile bends strongly to the 
east, and, about sixty-two miles farther on in its course, it receives 
from the south-east the waters of the Sobat. Where it enters the 
Nile the country is low and flat, but the turbid character of the 
water shows the stream to be fed by mountain torrents. It is on 
the precipitous slopes of the Abyssinian plateau — henceforth so 
important to the great river — that the head waters of the Sobat are 
to be found. There, Dr. Beke tells us, the stream flows thru a 
forest so dense as to completely exclude the sun's rays. 

It is the milky whiteness of the Sobat waters that gives the 
name Bahr-el-Abiad, or White river, to this part of the Nile. 
Altho the name White Nile is given to the entire main stream, 
alx)ve Khartum, it is strictly applicable only to the portion between 
the entrance of the Sobat and the Blue Nile. 
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Beyond the Sobat the right bank of the Nile is occupied by 
the Dinka country, the most extensive on the White Nile. The 
Dinka dispute with the Shiluks and the Nuers the distinction of 
being the most degraded of African savages. They are great 
breeders of cattle; and, notwithstanding their low estate, they are 
said to be the best cooks in Africa. 

The mouth of the Sobat is about equally distant between Lake 
No and Fashoda, Lat, 10° N., Lon. 82° E., noted for the incident 
that so nearly caused war between France and Great Britain a few 
years ago. A decided change takes place in the character of the 
country as we leave Fashoda: the dominating slope of the Abysin- 
ian uplift deflects the Nile to the north; the sudd region is left 
behind ; rainfall becomes more and more scant, and vegetation cor- 
respondingly less luxuriant; mimosa thickets replace the ambatch,. 
so characteristic of the swamp region; we are in the land of the 
camel and the Arab again, and soon the Baggara replace the 
Shiluks along the river banks. 

At the mouth of Bahr-el-Azrek, or the Bhie river, stands 
Khartum, where the noble Gordon sacrificed his life for 
love of duty; and opiX)site Khartum is Omdurman, where, fourteen 
years later, in 1898, the forces of the Mahdi were defeated by 
General Kitchener, when Great Britain resolved to re-occupy the 
Sudan. The tongue of land included between the Blue Nile and the 
main stream is Dar Sennar, flat and monotonous, but suited to the 
cultivation of cotton, tobacco and dhurra, which are raised there by 
the various tribes inhabiting that region. 

Forty-two miles north of Khartum the Nile again makes an 
abrupt descent, the first since it foamed over the rocks of Fola 
rapids. This is at the sixth cataract, where, in a distance of a little 
more than one mile, the slope of the bed is about twenty feet. In 
the northward course of the river the rainfall has grown ever less 
and less. The arid region on either side shuts in closer and closer 
upon the liquid ribbon of the river. More and more desert-like 
grows the broad expanse of country on either side. The extreme 
wretchedness of this part of the Sudan is remarked by all who 
have seen it. 

The country lying between the Atbara, the Blue Nile, and the 
main streams, was anciently known as the Island of Merol. It is 
here, twenty-seven miles north-east of the modern town of Shendi^ 
that the voyager down the Nile first meets with monuments of an 
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ancient civilization; for here a group of pyramids marks the site 
near which stood the ancient city of Meroe, whose history is so 
little known to the modem world. The Blue Nile and the Atbara 
are Abyssinia's contribution to the Rtver of Egypt, and we may 
well turn aside at this point, to consider this interesting comer of 
the Nile country. 

Abyssinia is the Mexico of Africa. Nearer the equator than 
Mexico and more contracted in area, the great plateau mass is lifted 
to a greater altitude; but each rises abruptly from a level surface 
by successive steps, giving rise to ditferent zones of climate, hot 
near the base, temperate on the middle heights, and cool upon the 
summit plateau. The more gentle slopes of the Mexican tableland 
are lapped at base by the waters of two great oceans; while the 
precipitous heights of the great African uplift rise tier on tier 
above a sea of yellow sand. What looks like a range of lofty moun- 
tains skirting the horizon to the southeast of the Nile as it passes 
thru the eastern Sudan, is in reality the stupendous wall of the 
Abyssinian plateau, which rises above the desert like a rocky island 
above the ocean. 

Lifted ten thousand feet into the atmosphere of the torrid 
zone, with table-topped mountains that rise several thousand feet 
higher, its level surface is rich in all that conduces to the comfort 
of mankind: green fields and rich pastures alternate with shady 
groves; streams of clear water flow abundantly; fruits and food 
stuffs of the temperate zone are grown on the summit plateau, and 
those of the tropics at lower heights. A singular feature in the 
landscape are the flat-topped rocks, called Ambas, that rise 
abruptly here and there, whose irregular summits look like 
the battlemented walls and towers of a mediaeval city. Some 
of these Ambas are used as prisons, the prisoners being hoisted 
up by basket and rope, there being no possible road. Others are 
more accessible, and have water and cultivated ground on top. 

The successive terraces that occur on the precipitous sides of 
the plateau and the streams that rush so tumultuously on to the 
plains below, furnish rare sport for the lovers of big game. Multi- 
tudes of girafiFes, baboons, buffaloes, antelopes, hyenas, lions, and 
elephants roam thru the wilderness, while the crocodile and the 
hippopotamus, so ever present along the Nile, are not wanting here. 

This whole unique plateau of Abyssinia is tilted gently to the 
northwest, throwing its entire drainage into the Nile system. Near 
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the southern border lies Lake Tsana, forty miles long by thirty 
broad, from which flows Bahr-el-Azrek, the Blue river, or Blue Nile 
as it is called; and within a few miles of the lake rise the head 
waters of the Takazze, a tributary of the Atbara. These two rivers, 
the Azrek and the Atbara, with their tributaries, clasp the rugged 
walls of the great plateau on its northern and western faces, scoop- 
ing out frightful chasms in its precipitous sides, and bearing the 
material down to build up the fertile Nile valley and its delta. 

Like all rivers that have their source in lakes, where sediment 
can settle, the Blue Nile issues from Lake Tsana a clear stream, 
that reflects the blue color of the sky in time of low water; hence, 
Bahr-el-Azrek, the Blue river. Thanks to the perennial supply of 
water furnished by its lake reservoir, the Blue Nile is a consider- 
able stream thruout the year. It is the last permanent tributary 
the Nile receives. During the rainy season the Rahad and the 
Dinder, ghastly torrent beds in the dry season, pour vast quantities 
of water laden with red mud to the Blue Nile. With this addition 
to its volume it rushes down the westward declivity, flowing on 
more slowly past the tobacco and cotton and dhurra fields of Senaar 
and Meroe, pouring its red flood into the Nile at Khartum. 

On the shores of Lake Tsana remains of Greek architecture 
may be seen. These mark the most southern point to which Greek 
influence extend(?d, as well as the uttermost region to which Chris- 
tianity was carried in the early centuries of the Christian era. The 
Abyssinians are of Semitic origin, and their kings love to claim 
descent from Solomon, King of Israel. Their isolated position on 
the summit of a plateau so difficult of access has kept them shut 
out from the great family of nations; but their history during the 
nineteenth century furnished some picturesque incidents, as when 
the heights of Magdala, hitherto deemed impregnable, were suc- 
cessfully stormed by Sir Robert Napier, with elephants to carry his 
heavy ordnance up the precipice, and camels for lighter work. 

The crushing defeat of the Italians at Adowa, in 1896, by King 
Menelek, secured him the respect of all European sovereigns; a 
respect which his dignity of character, his kindly, courteous bear- 
ing, his keen intellect, and his evident desire to deserve the good 
opinion of civilized rulers, render him worthy to retain. 

The importance of the Atbara in the regime of the Nile was 
finally established by Sir Samuel Baker. Turning aside from the 
main stream in the summer of 1861, he made a careful exploration 
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of the Abyssinian tributaries. Arrived at the mouth of the Atbara 
in June, he found it quite dry, except for a succession of deep pools 
inhabited by crocodiles, rhinoceroses, and other water loving ani- 
mals. The bed of the stream was about four hundred yards wide, 
and the banks, twenty-five to thirty feet high, were evidently over- 
flowed in time of flood. The party encamped on the clean sand of 
the river's bed, biit were awakened in the night by the cry of **E1 
Bahr! El Bahr!'- and they made haste to flee from the coming flood. 
Not a fleck of cloud had been seen for days, or the faintest flash of 
lightning; but the heavens were pouring their floods upon the 
Abyssinian heights, and this was the advance guard of the torrent. 
The next morning a mighty river, five hundred yards wide and from 
fifteen to twenty feet deep, was rolling over the spot where they had 
pitched their tents. The first floods do not always reach the Nile, 
being sometimes swallowed up by the thirsty sand. It is only when 
this has been saturated that the surplus waters pass on to swell the 
Nile flood. 

Up the tributary torrents, the Settite or Taccazze, the Angarep 
or Angrab, the Salaam, and the Royan, the region of periodic rain 
is entered. Here the country is richlj' wooded and very beautiful, 
tho seamed and scarred l)y frightful chasms scooped out by the 
wild torrents that rush thru it in the rainy season. But the land 
of the lower Atbara, Bahr-el-Azwal) or the Black river, as the 
natives call it, like that of the lower Nile, is one vast desert with 
a narrow band of trees along the river. Spanning the gorge of 
this last Nile tributary, may now be seen the Atbara bridge, an 
impressive witness to American enterprise, American dash, and 
swiftness of execution. 

The term "basin'' ceases to be applicable to the Nile country 
at the entrance of the Atbara. From that point to the sea, except 
for the wadies that make occasional contributions, the Nile system 
is confined to the valley of the river, a narrow, winding trough, thru 
which the waters of the interior basin find exit. From this point 
to the delta we have the desert ever present with us, just beyond 
the brilliant green of the palm groves and dhurra fields that border 
the silver stream on either side. Not a single tributary enters the 
river in all that distance; scarcely a shower falls from year to year; 
the dry, hot air causes enormous evaporation: but still the great 
stream holds its own, winding coil on coil for fifteen hundred miles 
over the sands of a burning desert, unconquerable in the majesty 
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of its life-giving flood. No wonder the two-fold mystery of peren- 
nial flow and periodic rise in a country that scarcely knew the 
meaning of cloud, has fascinated the greatest minds since the days 
of the Pharaohs. By the discovery of the great lakes and swamps of 
central Africa and the study of the Abyssinian tributaries that double 
riddle has been solved. For the great Nyanzas and the swamps of 
the sudd region stand in the same relation to the Nile as does the 
American chain of great lakes to the St. Lawrence; and tho all 
streams contribute towards the annual overflow, the Blue Nile and 
the Atbara are the most important factors in its production. 

The White Nile begins to rise at Khartum about the end of 
April, being swollen by the rains of February over the Great Lakes, 
and by contributions from the Gazelle and the Sobat, as the north- 
ward advance of the equatorial rain belt causes increased precipita- 
tions over their basins. This first flood of the Nile reaches Lower 
Egypt near the first of June, but subsides in a few days. It is 
called the '*Green Nile;" for the waters, filtered thru the marshes of 
the sudd region, are charged with vegetable matter and are wholly 
unfit to drink. 

The great flood tegins when the melting of snow and the excess- 
ive spring rains swell the torrents of Abyssinia. The Blue Nile, 
changed to red by the vast quantity of ferruginous earth it holds, 
carries its flood past Khartum about the middle of May, reaching 
Syene alK)ut the 8th of June, and Cairo by the 17th to the 20th. 
About this time the Atbara, changed in a single night from dry bed 
to mighty river, adds its vast contribution, and the flood now 
increases rapidly. About the middle of July it is considered high 
enough to submerge the land adequately. The dykes which con- 
fine it and the barriers across the mouths of canalsare then opened, 
and the fertilizing waters allowed to spread over the lowlands to the 
very edge of the desert. '*Egypt is then one sheet of turbid water 
spreading between two lines of rock and sand, flecked with green 
and black spots where there are towns or where the ground rises, 
and divided into irregular compartments by raised roads connect- 
ing villages."* 

This is the ''Red Nile/' so highly prized by the Egyptian 
fellahinf for the rich red earth which it brings down from the 
Abyssinian highland; for tho the waters carry whitish clay from 

'Maspcro: "Dawn of Civilization in Egypt." 
tFamicr. 
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the Great Lake region, and sand from Nubia, it is the ferruginous 
earth from Abyssinia's volcanic rocks that gives the characteristic 
color. Muddy tho it is, the water is not unwholesome like that of the 
Green Nile. The flood is at its greatest height in Nubia about the 
end of August, and at Cairo three or four weeks later. It remains 
stationary about eight days, then falls as rapidly as it rose, and by 
December has retired to the limits of its bed. The changing 
appearances brought about by the annual overflow were happily 
designated by Herodotus as the silver flood of high Nile, the emer- 
ald green of growing crops, and the golden harvest of ripened 
grain. 

The six cataracts between Khartum and Assuan are important 
factors in regulating the overflow of the Nile. At these places the 
waters of the Nile are held back before they drop from higher to 
lower ledges of the continental plateau. There are thus six catch- 
ment basins, one above the other, in which the water collects and 
flows out uniformly, thus preventing a too rapid rise. Without this 
saving feature, the river, which rises by such furious leaps and 
bounds, would become a devastating flood. 

Between Abou-Hamed, Lat. 19^° N., Lon. 33^° E., and Korosko, 
22^° N., 32J° E., a caravan route across the Nubian desert, 230 
miles, has been in use from time immemorial, cutting off the great 
westward bend of the river. It is a terrible journey over a dead 
level plain of orange-colored sand, with crags of black basalt jut- 
ting out above it and volcanic bombs scattered over it in places, 
telling of past volcanic action. Vultures follow the caravans, sing- 
ling out the sick camels with unerring precision, and circling 
above, ready to drop upon them as soon as they fall. Weird stories 
are told of thirsty travelers, trusting the evidence of their senses 
rather than the wisdom of their guides, turning aside from the 
beaten track to follow phantom waters, never to be heard of 
more. 

Yet when all goes well, the desert has a strange fascination in 
its solemn silence, its illimitable horizon, the fantastic mirage, the 
mysterious dawn creeping over the star-lit sky, the sunset flushing 
earth and sky with a thousand tender hues. At night the moon- 
light floods the earth with a brightness that shows objects in their 
natural colors as by sunlight; the stars shine with the steadiness of 
planets; and the rapid radiation thru the vaporless air brings 
delicious coolness. 
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Three cataracts are avoided by this desert detour: the fourth; 
the third, which is called the Cataract of Hannek in its upper reaches 
and Kaiber Cataract further down; and the second, or Great 
Cataract, which ends just above Wady Haifa. This is the Batn-el- 
Hajar, or "belly of rocks/' It is 124 miles in length and falls 216 
feet. The cliff that skirts the river along this cataract terminates 
abruptly in the Rock of Abusir, the dread of navigators of the 
Nile. 

Beyond the second cataract, which marks the southern limit 
of modem Egypt, the desert crowds in upon the river more and 
more, and the scene becomes wild in the extreme. Amelia Edwards 
thus describes the view near Korosko. **The Nile curves grandly 
thru the foreground. The palm woods of Derr are green in the 
distance. The mountain region which we have just traversed 
[passing up stream] ranges, a vast train of multitudinous peaks, 
round two-thirds of the horizon. Ridge beyond ridge, chain 
beyond chain, flushing crimson in light and deepening thru every 
tint of amethyst and jnirple in shadow, those innumerable sum- 
mits fade into tenderest blue upon the horizon. As the sun sets 
they seem jto glow; to become incandescent; to be touched with 
flame— as in the old time when every crater was a fount of fire." 
It is the [Nubian range of mountains she refers to; and they 
follow the course of the Nile under different names, now at a dis- 
tance, now closing in upon it, until, in the city of Cairo, the last 
spur of the Mokattam range abruptly terminates, crowned by the 
citadel of the great metropolis. 

We have not gone far beyond tlie second cataract before 
half-buried ruins begin to show themselves along the river. More 
than a dozen temples, with numberless tombs, grottoes, and other 
ruins are to be seen in this savage des(^rt between the second and 
the first cataract. Most impressive of these is the great rock-cut 
temple of Abu Simbel, with its colossal statues of Rameses the Great. 
The natives [along the bank still draw water from the river with 
the shadoof and the sakieh as in the days of the Pharaohs. Thou- 
sands of years ago— no one knows how many— the Princess Nefert 
braided her hair and sat for her portrait statue to the favorite 
sculptor of the time; and to-day, the Nubian women dress their 
hair in precisely the same fashion, and come to the Nile for water. 
Verily, fashion is not fickle among our brown sisters of Nubia. 

The first cataract begins in Lat. 24° N. and extends about two- 
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thirds of the way between the beautiful island of Philae with its 
picturesque ruins, and the green island of Elephantine opposite 
Assuan, 24^° N. It was anciently called the Gateway of Nubia, 
and it marked the southern limit of ancient Egypt; for tho the em- 
pire extended far beyond, Egypt proper was confined to the narrow 
valley between Philae and the sea. The inhabitants dwelling 
beyond the Cataract Gate were the "vile race of Rush" to the 
ancient Egyptians. 

At the first cataract the river makes its final plunge from the 
granitic rocks of the primitive continent to the sandstone of a later 
formation. Here, on the site of ancient Syene, which gave its 
name to the rock we call syenite, every variety of granite can be 
found — pink and red syenites, yellow, gray, black, white, and por- 
phyritic granite, black granite veined with white, and white veined 
with black. Just above this point the River of Egypt passes from 
torrid to temperate zone; and there the ancient astronomer set 
up his gnomon, to mark the most northern point of vertical 
sunlight. It was from observations at Syene, and at a point 
on the Hellespont, that Eratosthenes first measured the circum- 
ference of the earth; and the first meridian drawn by ancient 
geographers connected Syene with a point on the Black 
sea. Of the hundreds of picturesque islands that rise above 
the seething flood of tumultuous waters, the most interesting 
is Philae at the head of the cataract, held sacred as the 
supposed burial place of Osiris; and on Elephantine, at the 
foot, is to be seen the Nilometer, which from time immemorial 
has measured the height of the Nile flood. 

Four miles south of Assouan, work on the great Nile dam 
is being rapidly pushed. This wonderful structure will be 
a wall of solid masonry one hundred feet high, seventy-five 
feet wide at base, a mile and a quarter long, and wide 
enough at top to serve as a bridge. By means of it the 
angry waters of the cataract will be converted into a peace- 
ful lake, which will extend beyond Philae, nearly to Korosko. 
It will be nearly three times as large as Lake Geneva, 
Switzerland, and the outflow, controlled by sluice gates, will 
add nearly 2500 square miles to the cultivable area of Egypt. 
The building of this great dam will restore, to a certain degree, 
conditions that anciently existed; for the presence of an abandoned 
river channel shows that a part of the Nile once flowed to the east 
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of its present course, until, having broken thru a rocky barrier at 
Silsilis, about forty miles below Philae, it assumed its present 
channel. 

The narrow valley of the Nile between the first cataract and 
the delta was the Upper Egypt of ancient history. It is never 
more than a few miles between the cliffs on either side, the averse 
distance being about twelve miles; and at any point above Cairo 
the whole breadth of the green, cultivated valley, with the river 
sunk below and the bounding cliffs on either side, may be seen 
from a little elevation. On the upper level of the cliffs that shut 
it in, stretches the limitless desert with its shifting sands and its 
barren, precipitous mountains. This narrow trough, Herodotus 
thought, was anciently an arm of the sea filled in by deposits of the 
Nile; hence his expression, "Egypt is the gift of the River." But 
modern examination does not bear out this theory; for thruout the 
entire valley the river alluvium rests directly upon the bed rock, 
with no marine deposits intervening. 

The civilization of ancient Egypt advanced up the river from 
the delta. Consequently, in passing down stream we find ruins 
more ancient than those above. The temples of Philae belong to 
the Greek and Roman periods. Leaving this beautiful island 
behind, the temples of Kom Omho, Edfu, and Esna are passed in 
succession ; and then we reach the Thebaid with its cluster of mar- 
velous ruins, Karnak, Luxor, the Memnon, and all that remains of 
Thebes, the once proud capital of the world's greatest nation. 
Everywhere the new overlaps the old. Relics of all the ages and of 
many nations may be found along this stream. Mohammedan 
mosque and Christian church stand side by side with pillared 
temples buried up to their capitals in sand; the palaces of govern- 
ment officers and the huts of the native Copts* within sight of the 
tombs of the Pharaohs; sugar houses with the most modern appli- 
ances close by the primitive shadoof and the sakieh, — devices as 
old as the pyramids, as the sculptures show. The camel and the 
ass are still the beasts of burden; but the locomotive whirls the 
passenger from Cairo past Karnak and Luxor and the great 
Rameses of the Nubian desert, over the Atbara bridge, past the 
pyramids of Meroe, on to Khartum in the heart of the great Nile 
basin. 

About seventy mileB balow the first cataract, limestone of Cre- 

*Descendant9 of the ancient Egyptians. 
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taceous formation overlaps the sandstone and forms the bed rock 
of the river thruout the rest of its course. For miles the limestone 
cliffs of the remoter wall of the valley are honeycombed with the 
rock-cut tombs of ancient Egypt. There are hundreds in the face 
of Jebel Ahufyeda; and the tombs of Beni Hassan are famous for 
the rich historic treasures they have yielded. 

The valley of the Nile between the first cataract and the delta 
has two expansions, which exceed even the valley itself in point of 
fertility; these are the Thebaid, already mentioned, and the Fayum, 
a fertile basin sunk below the general level. These produce an 
inexhaustible supply of food stuffs in endless variety, chief among 
which are the date palm, wheat, barley, and dhurra corn. Fruits 
of many kinds, of both tropical and temperate climes are produced 
in abundance. The Fayum is watered by Bahr-el-Jusuf, a branch 
of the Nile, named, not for the Hebrew Joseph as is sometimes 
asserted, but for Salaheddin Jusuf, the Saladdin of the Crusades, 
who rendered it more effective. 

At the northern extremity of the Nile valley where it spreads 
out upon the delta, is the city of Cairo, the modern representative 
of ancient Memphis. And on the opposite side of the river, on the 
upper platform of the Libyan desert, stand the most ancient monu- 
ments of Egypt's history— the great pyramids and the sphinx — 
structures that already looked back upon a remote past when Joseph 
was sold into Egypt. If we would recall the picture of the Nile 
in those distant times, we must restore the thickets of papyrus 
with its funereal plumes, the crocodile and hippopotamus, as well 
as many other characteristic plants and animals that have retreated 
up the river; but the lotus is still there, floating its green pads and 
its golden hearted blossoms on the' Nile waters, as in the old time 
when Pharaoh's daughter found the child Moses among the 
bulrushes. 

Just beyond Cairo the river enters upon the last stage in its 
journey to the sea. There it divides into two branches, each of 
which again divides and subdivides, the interlacing waters spread- 
ing out into frequent lakes and wandering slowly over the flat, 
alluvial plain which forms the delta. This is the Lower Egypt of 
history. At the mouth of the northwest, or Rosetta branch, stands 
the city of Alexandria; while the eastern part, or region of the 
Damietta branch, was the locality in which the Hebrews settled 
when Joseph persuaded his brothers to follow him into the land of 




374 THE NILE COUNTRY 

the Pharaohs. In ancient times the delta was the granary of the 
Orient. Cotton and sugar have been added to its important prod- 
ucts in more modern times, and the nineteenth century saw the 
completion of the Barrage, a great dam built across the two 
branches of the Nile at its bifurcation. By this great feat of 
modern engineering skill, suggested by Napoleon, begun by Me- 
hemet Ali, designed and planned by a Frenchman, Mongel Bey, 
tens of thousands of acres of waste land have been brought under 
cultivation. 

Such, briefly considered, is the country of the Nile. At its 
source we find complexity of physiographic structure and simplicity 
of social conditions; in its lower reaches, simplicity of geographic 
environment and ethnic complexity. Along the fertile valley of 
the lower Nile, all the civilized nations of the globe, from remotest 
time to the present, have passed and re-passed; while the upper 
Nile knows only primitive tril^es on whom the light of civilization 
is but just dawning. The great world conquerors from Rameses to 
Napoleon have left their impress on the lower Nile; but what his- 
tory has in store for the country of the great Nyanzas remains yet 
to be determined. 

Let us place ourselves in imagination on the shores of Lake 
Victoria and glance northward down the great river. We stand 
four thousand feet above the ocean; and from the shores of the 
beautiful lake there spreads a charming, park-like country of alter- 
nating forest and prairie, with rich pasture lands where thousands 
of cattle browse. Mountains rise above the tableland: at our left, 
towering Ruwenzori, with the pale blue waters of Lake Albert 
Edward in the Rift vallev at its feet. Clear streams flow abun- 
dantly, giving life to the tropical vegetation. We see the lake nar- 
row to its outlet, the Victoria Nile, and. gliding over Ripon falls, 
sweep onward down the steep descent, to join the Albert Nyanza 
among the splintered crags of the Great Rift valley. Almost 
immediately it passes out again with the waters of Lake Albert; 
and at Lado it leaves the upper plateau, to wander thru the deso- 
late swamps of the sudd region, receiving as it goes the waters 
of the great Grazelle system and the milk white flood of the 
Sobat. 

Passing into the Egyptian Sudan we see the lofty plateau of 
Abyssinia far to the east, ten thousand feet above the sea, and the 
mountain torrents tearing down its precipitous sides, foaming and 
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roaring, laden with Abyssinian soil for the Blue Nile and the At- 
bara. We see the great cataracts, and the desert crowding in upon 
the liquid ribbon of the river until it is ever present with us; ris- 
ing in terraced rocky heights, in conical peaks with volcanic bombs 
scattered about their base, or rolling in hills of golden sand; but 
always the desert, desolate, limitless. 

We follow the strip of green with its waving palms along the 
river. Evidences of a past civilization begin to appear, and soon 
the face of the great Rameses, cut in the everlasting rock, looks 
upon us from the desert. We see the first cataract, and the sacred 
island of Philae with its picturesque rocks and ruins. And from 
there down the eye sweeps past monuments of all the ages, crowd- 
ing upon each other on the green banks: sublime Kamak amid the 
huts of the fellahin; glorious Thebes, a heap of ruins; great Mem- 
phis of old, a few mounds of rubbish ; and close by, the mosques 
and minarets of modern Cairo, all fresh and sparkling, with the 
great pyramids standing in solemn majesty above the plain, on the 
edge of the desert. The fertile expanse of the Fayum lies on this 
side; and over there the silver thread splits again and again, to , 
wander over the flat, triangular delta. Beyond that, Alexandria 
and the blue waters of the Mediterranean. 

Our imagination has traversed the entire northern half of the 
torrid zone and more than eight degrees of the temperate. The 
equinoxial sun shines vertically down upon us as we stand upon 
the lake shore. Looking northward to the Mediterranean we see 
his rays slanting more and more, until they touch the distant sea 
at an angle of 32° with the vertical. Cloud and atmospheric effects 
are various. Above us are frequent clouds and almost daily rains; 
while the gorgeousness of the Uganda sunsets, with their masses of 
crimson and purple and gold is attested by those who have wit- 
nessed them. Northward, the rain becomes less and less, until 
over the Egyptian plains are the intensely blue skies of the desert, 
with scarcely a fleck of cloud to obscure the sun; and as the great 
disk sinks below the far horizon, earth and sky are flushed with a 
thousand tender hues, soft half tones and neutral tints, that 
shade into each other in endless delicate gradations. When we 
reach the delta moisture increases, until at Alexandria rain is 
frequent. 

Finally, if we compare the River of Egypt with other great 
streams of the globe, we find that in area of basin it is exceeded 
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oi^ly by the Mississippi and the Amazon; while the great Father of 
Waters wins the palm for length by a bare thirty miles.* 

Principal works consulted: Maspero^Dawn of Civilization in Egypt; Rawlinson 
—Herodotus, Ancient Egypt; Gregory— The Great Rift Valley; Speke — Source of the 
Nile; Stanley— Through the Dark Continent, In Darkest Africa; Schweinfurth — Heart 
of Africa; Birkbeck Hill— Gordon in Central Africa; Reclus- The Earth and Its Inhabi- 
tants; Henry Gordon— Life of Charles Gordon; Baker— The Albert Nyanza, Nile Tribu- 
taries of Ab3'ssinia; De Cosson — Cradle of the Blue Nile; Sanderson — Africa in the 
Nineteenth Century; G. W.Steevcns— With Kitchener to Khartum; White — Expansion 
of Egypt; Edwards — One Thousand Miles up the Nile; Mariette — Monuments of Upper 
^gypt. 



THE INFLUENCE OF UNDERLYING ROCKS ON THE 
CHARACTER OF THE VEGETATION 

(Continued from page 176) 



BY HENRY C. COWLE8, THE UNIVERSITY OF CHICAGO 

//. Gneisses, syenites^ schists, diorites, basalts, diabases^ 
serpentines, etc. With the granites there may be associated the 
other compound crystalline silicates. These various rock types 
differ more or less widely in the percentage composition of silica 
and also lime, soda, magnesia, iron, and other elements. Again 
there are differences in the physical makeup of these rocks, some 
l)eing of coarse texture and others fine. It is probable, however, 
that the differences, whether physical or chemical, are insufficient 
to cause any marked variations in the vegetation. Dioritic rocks 
at Marquette, in texture like the granites, but with less quartz and 
more of various felspar elements, have essentially the flora of the 
granite. The same lichens api)ear at the outset, the same crevice 
herbs and shrubs in later years, the same tree stages as the condi- 
tions become more mesoi^hytic. Furthermore the duration of 
these stages approximates what has lx?en described above for the 

•Approximate areas: Amazon, 2.800.000 square miles; Mississippi, 1.390,000 
square miles; Nile, 1,340,000 square miles. Lengths: Missouri-Mississippi, 4'230 miles; 
Nile with Nyanza headstreams, 4-200 miles. — Reclus. 
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granites, since the erosion of diorite is also very slow. At Mar- 
quette the plants of thfi early stages are even more similar on the 
above two rocks than are the trees that follow. Since rocks are 
more unlike than the soils that come from them, and since soils 
become more and more alike until they ultimately become similar, 
it is obvious that the first stiif^tes. if any, would lie the ones to 




show differences. Since, however, these stages are the same, it 
may be concluded that the life history of granites and diorites is 
the same from start to finish. 

What is true of diorite is in general true of the remaining 
compound silicates. The basaltic hills of Connecticut have essen- 
tially the flora of the neighboring granite hills, altho basalt difEers 
from granite physically as well as chemically. The percentage of 
silica is still less than in diorite, while various basic minerals, rich 
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in iron, magnesia, etc., increase. The texture is much finer grained 
than in granite or diorite. Some floral differences have been 
noticed; for example the lichen stages seem to be more fully repre- 
sented on the granite than on the basalt. This may be due to the 
more rapid and more uniform erosion of the basalt; the lichens 
thus get a foothold with some difficulty but do not retain their 
place so long as on the granite. Basaltic rocks break up with ease 
mechanically, showing a conchoidal fracture. In Connecticut, 
talus slopes are thus developed at the base of the basalt ridges. 
The flora of these talus slopes is of great interest in a study of 
this kind, since the development is extremely rapid. Tho the 
rock character is, of course, precisely that of the ridges, the flora 
soon becomes mesophytic, since humus accumulates readily and 
since moisture is conserved. As a consequence one may commonly 
see a xerophytic basalt ridge with mesophytic talus slopes. At 
times the ridge possesses conifers, while deciduous trees occur on 
the talus; in this event the difference is very sharp indeed. 

Gneisses and schists differ from granites, diorites, etc., chiefly 
in their physical properties. Schistose rocks erode more readily 
than do granitic rocks, and hence furnish a less secure footing for 
lichens. The crevice herbs and shrubs and finally the trees appear 
in relatively rapid succession. Serpentines are decomposition 
products from other rocks and are rather resistant to the processes 
of erosion. Serpentines derived from basalt were studied in Mar- 
quette and showed some floral differences from the granites. 
Lichens were abundant, but the vegetation in general seemed 
sparse, tho the tree stages resembled those of the granite. The 
occurrence of ferns peculiar to the serpentine rocks of Europe has 
already been noted. The fact that the cultivation of these ferns 
in other soils destroys their specific characters is a strong argu- 
ment in favor of the idea that the physical or chemical character 
of serpentine influences plant development. The Marquette 
studies were too superficial to permit any observations of the kind 
just noted, but an interesting line for further study is here sug- 
gested. 

III. Quarlzites. These rocks present vegetation conditions 
that are of much interest. Chemically, quartzites are very close to 
the sandstones and may be regarded as having arisen from them 
thru metamorphic processes. In each case quartz is the chief 
constituent, but in quartzite the rock is homogeneous, compact and 
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shows a lustrous surface on frftctare, characters that are not true 
oF sandstone. As a consequence of its chemical insolubility, and 
its physical homogeneity, quartzite erodes with the greatest of 
difiGculty. Other things being equal, quartzites will be among the 
last rocks to show a lichen coating, and among the last to display 
mesophytic vegetation. Observations made at Marquette gave 
support to this idea, but the general drift covering greatly inter- 




fered with any satisfactory study. An exhaustive study should be 
made of quartzite outcroijs in some driftless area. It seems almost 
certain, however, that the ultimate fate of the quartzite vegetation 
will be that which has already been recounted for granite, diorite, 
jind basalt, but that the passing of the stages will be vastly slower. 
One of the remarkable results brought out by a study of rock 
vegetation in Montana during this past summer is that many 
species are identical with those of the east, when grown in similar 
conditions. For example the harebell {Oampannla), Selaginelhi 
rupeatris, the juniper {Juniperua cummunis), and the yarrow 
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(Achillea) J all of which have been found to be characteristic mem- 
bers of the eariy stages of eastern rocks, are also characteristic of 
the quartzites of the Rocky mountains, in the alpine regions as 
well as on the lowlands. 

IV. Sandstones. These well-known rocks are composed 
chiefly of quartz grains, held together by ferruginous, calcareous, 
or siliceous cements. Chemically, then, sandstones are much alike 
so far as the dominating constituent is concerned; for that matter 
they also resemble quartzite, as has been previously indicated. 
Physically speaking, sandstones diifer as the cements differ; where 
the cement is calcareous, decomposition is easy, where it is 
siliceous, decomposition is difficult. When alteration takes place 
so that the granular sandstone j^asses into the lustrous quartzite, 
decomi)ositiou becomes all but impossible. 

As Si>ecial comparative study of the vegetation of sandstone 
exposures was made in northern Michigan, northern Illinois, and 
eastern Tennessee, and some very instructive results were obtained. 
In Illinois the sandstone studied was of the St. Peters (Ordovi- 
cian) formation. The rock in general decomposes very readily, 
giving rise to extensive sand deposits, thru the loss of the' cement; 
it is even possible to crumble exposed jxjrtions of the rock in the 
fingers, except where an iron oxide cement makes the rock much 
more resistant. 

The Carboniferous sandstones of Tennessee are much more 
resistant because the cement is less soluble. The Lake Superior 
(Cambrian) sandstones of Michigan occupy an intermediate posi- 
tion tetween those of Illinois and Tennessee. 

The i^rimitive vegetation of the sandstone was found to vary 
in harmony with the variations in physical character of the rock. 
The resistant rocks of Tennessee showed well developed lichen 
stages, whereas the friable St. Peters sandstone of Illinois in 
many places was entirely without a lichen covering. Where the 
latter rock has resistiint portions cemented by iron oxide, the 
lichens are abundant. On the other hand the crevice herbs and 
shrubs start readily in the more friable rock, l^ut much less readily 
in the harder rock. As a result of these conditions it will be seen 
that the areas of St. Peters sandstone must soon 1k» decomposed 
quite gtnierally and carpeteti with a more or less rich vegetation. 
The areas of more durabhi rock, such as those noted in Tennessee, 
must remain much longer in a xerophytic condition. A very 
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casual observation shows that these conclusions are correct; the 
contrast is very sharp between the great sandstone hills of eastern 




moiintnlin. La Pollette. 
ny also be round an neighboring dolo- 



Tennessee {See Fig. 7) and the sandstone areas of northern 
Illinois (See Fig. 6) which are flat and soil-covered, except where 
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exix)8*xl to recent river actiou. Thes(^ shari) topojj^phic differ- 
ences may Ix' cine in pnrt, l)ut only in part, to glacial influences; 
difPenmtial erosion is certainly a large element in the case. The 
sandstones of Marqiu^tte agrecj closely with those of Illinois and 
are largely clothed with forests even to the shore of Lake Superior 
{scejhjs. 8 and 9). 

One of the renin rkal)lt^ results of the study in Tennessee was 
that the flora of the exposed sandstone cnigs bore a strikingly 
close floristrc resemblance to the flora of the granite hills of north- 
ern Michigan, 700 miles further north. The lichen aspect ia 
much tlu? same, sinc^e forms of Pannelia, Umhilicaria and Clado^ 
nia (including the reinde(»r lichen) dominate. Among the xero- 
phytic mosses, Polytrichum and Lencohryum are found. Other 
forms found also in the north are the lichens, Usnea and Rama- 
lind calicdris; th(» red maple (Acer ruhrinn), the trailing arbutus 
EpUjaea repcns. the huckleberry [Gayhissacia resinosa), the 
sweet birch BciuUi Ionia), and the ground pine (Lycopodium 
ilendroideum). Thus the first rock stnges are very similar indeed 
in phic(»s which are s(?pa rated by ten degrees of latitude; it must be 
borne in mind in this connection that the altitudes involved in 
Tennessee an* but slightly greater than those involved at Mar- 
qu(»tt(\ Placets of (»([ual altitude could easily l)e found in Michigan 
and T(»nness(»e, which would show the resemblances noted above. 

Th(? later stages on the sandstone rocks vary somewhat widely 
in the regions studied. The tirst character tree on the Cumber- 
land mountains of Tennessee was freciuently the table mountain 
\ni\iy {Vinus yuuciens). which may Ik? compared with the some- 
what similar scrub pine of the north ( Finns B(tnk'si(ina), y^hich 
occupies similar habitats. After this, how('V(»r, the order of suc- 
cession is <livtTgent in the two regions. Oaks of various species 
follow th(* x)ines in Tenni^ssee, at tirst th(» more xerophytic forms, 
such as the black jack {Qurrcns niijra) nnd tlu* chestnut oak 
(Qnrrcns prinus), and later the more mesophytic red oak (Quer^ 
ens rnhra)iim\ white oak {Qurrcns alha). In many cases the 
xerophytic oaks nre followed by tin* chestnut iCastanca saliva 
Americana) : after these comes a luxuriant mesophytic forest 
made uj) of many si)ecies, among which mny be mentioned the 
tulip {Ijiriodcndron)A\\i'hvic\ii^\\'{Acscnlns), the hickory {Caryn 
tomrnfosa), the walnut ( J ntflans nifjra), the mngnolia, the l)eech 
(Fagns), the sugar maple {Acer saccharinmn), nnd the hemlock 
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{Taugn). While, as state<l above, the oak and chestnut stages 
have no coiiiiterpart in northern Michigan, it is interesting to 
observe that the last stiige is found there in a perfect development, 
and is dominatcil by the hemlock, bi-ech, and sugar maple, three 
prominent constituents of thf mesophytic forests of Tennessee. 
Thus in Michigan and Tennessee the beginning and the end are 




alike, or in other words the intennediate stages are eliminated in 
Michigan. No sure reason for this can now l)e given, tho it is 
likely that the northern Michigan climate is unfavorable for the 
development of ojiks and chestnuts, hence the pines can remain 
until the conditions favoruMeto the beech and maple appear. As 
already noted, the oak and chestnnt stages are to l)e found on the 
granitic hills of Cunuecticut: it may l>e ndde<l hent that they also 
occur on the morainic hills of Long Island. Hence the stages 



V 
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outlined abov(i, like all other stages, are general and not peculiar 
to the sandstone. 

V. Shales, More than all other rocks, not excluding even 
limestone, shales are subject to rapid erosion. So true is this that 
shale hills are almost never seen, and one finds outcrops commonly 
only along eroding streams or underlying exposures of more 
resistant rock. Thus, as can be readily seen, the xerophytic phases 
of shales are extremely ephemeral. Lichen and crevice sti^^s 
are seldom seen, [md the other stages pass so rapidly that most 
shale areas are coverwl with mesophytic forests. In the region of 
the Cumljerland mountains of Tenn(»8see, the shale areas are 
indicated by valleys, just as the sandstone areas already noted are 
indicated by hills. 

VI , Limrstotws and dolomites. Limestones diifer chemically 
from all the rocks considered heretofore. Hence here it is that 
those who hold to th(^ chemical imix)rtauc(^ of soil factors would 
largely look for data. Pure linu^stone is ordinarily regarded as 
made up of calcium carlx)nat(s but since limestones give rise uppn 
decay to siliceous soils, it follows that there must be silicates and 
other mi nigral substances present also. In the cas(^ of other rocks 
consideriKl in this paper tlu? n^sidunl soils an* much like the p«ir- 
ent rocks, since the latter are largely insoluble and broken chiefly 
by physicfd means. But in linu^stones the larger part of the rock 
is dissolved and removed, and only 1b(^ insoluble residue, largely 
silic(K)us, remains to make a soil. Many of the red residual soils 
of the southern states have arisen in this way, thru the decay of 
limestone. Dolomites differ from linieston(»s largely in the pres- 
ence of magnc^sium. Like limestones .they decay largely by 
chemical agencies, but they are cm tlu* whole* more n^sistant. Dolo- 
mite hills are more likely to remain xerophytic for a longtime, and 
tlu' final stages will of course conu* more slowly. In l)oth lime- 
stone and dolomite siliceous material in the form of flint or chert 
ncxlules is likelv to In* abundant; as the hill wc^ars down, these 
accumulati* in greater and gn*ater nmnbers and in many cases cause 
a serious retardation of the erosive forces. 

Lichens are commonly said to shun calcareous districts. An 
observation of this character is due* to the most superficial study. 
In the first i)lact* xerophytic limestone out(rroi)S are much less com- 
mon than sandstone or granite in proix)rtion to th(^ir total area, 
j^n the second i)lace limestone when ex^K^sed is subject to constant 
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superficial erosion to a deere© that is not true of most other rocks, 
hence it is difficult for lichens to get and keep a foothold there. 
The limestones and dolomites of Illinois, however, show a wealth 
of lichen carpetinff wherever xerophytic exposures are found. The 
cliffs along the Mississippi river in Iowa and Minnesota for miles 
are yellow with the lichen, Theloschiale». 




Whatever may be said of the lichen stage, all subsequent 
stages are quite normal. The crevice stipes (sue Fig. 10) are well 
developed, and such forms lis the harebell (Campanula), the cliff 
lirake (Pellcied), together with xerophytic mosses are common on 
the Illinois limestone cliffs. The tree stages are ushered in, as on 
other rocks, by conifers, and by the same species that are found on 
siliceous rocks. The conifer stjiges are l)eautifully shown on the 
limestone cliffs near Sturgeon Bay, Wis., and here the species are 
those of the granite and sandstone of northern Michigan. In 
Illinois the conifers are those that occur also on the neighboring 
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sandstone, viz, the white pine {Pfniis Slrobns) and the red cedar 
{Juniperus Virginiana). Following the conifers in Illinois on 
both limestone and sandstone are the yellow-barked oak ( Quercus 
coccinea tinctoria) and the white oak (Quercus alba). 

The first stage in the development of a river is the growth of 
a ravine; in this stage vertical cutting is commonly so rapid as to 
give a relatively deep and narrow topographic form. In such a 
place the conditions for plant life are of course quite diiferent from 
those on a xerophytic bluff. From comparative studies made of 
sandstone, limestone and dolomite* gorges in northern Illinois it 
appears that stages are essentially alike whatever be the character 
of the rock. In all cases then* is a rich mesophytic flora, essen- 
tially alike as to si^ecies; in all cases liverworts of many species 
are abundant, also such plants as the fern, Cysiopteris and the 
columbine (.-!(/ ////f-r/ /a). The conditions and also the species are 
much the same in shale and sandstone ravines of northern Ohio 
and in shale and dolomite ravines of eastern Tennessee. 

From the discussions which have preceded, it appears that 
siliceous and calcareous rocks are in the main alike in the species 
of equivalent stages. It must not be rashly concluded, however, 
that there are no ditf(»rences. A careful investigation of this 
question was made in Ogle county. 111., in the sjmng of 1{K)1» 
While it was found that most species, and particularly the more 
characteristic species, grew equally well on either rock (including 
such forms as the cliff brake, Fcllaea, usually called a limestone 
plant), nevertheless a few persistent linu^stoiu* plants were noted. 
For (example SuUivdniia Oh ion is was found only in limestone 
ravines; some otlu^r species found si)aringly on the sandstone were 
common on the limestone. A nnich more striking case of the 
same kind was found in the mountain districts of Montana in the 
summer of 1901. While the flora of granite, quartzite, basalt and 
dolomitt? w(»re largely alike, a limc^stone area near Lakc^ McDonald 
yielded most of the common forms of other rocks and also a large 
number of species that were found nowhere else. While these 
latter observations were somewhat too hasty to be conclusive, they 
indicate that chemical agenci(»s may play a part in determining 
the distribution of rock floras. 

In com])aring the areas studied, it may be said, in the way of 
summary, that the various rock si)ecies are more alike than unlike 
during all stages of their history. It becomes obvious why many 
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have bastily concluded that one rock typ3 differs from another; 
itisbscftusQ differential erosion h-ia not been considered. In a 
given region a shale area may be clothed with a m^aophytic forest, 
while a dolomite outcrop is still xerophy tic or a quartzit^ is scarcely 
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more than a naked hill. The relations of the different types are 
splendidly shown in the Cumberland mountains of Tennessee. 
There the strata stand vertically, and it is easy to imaKine the past 
and the future of the rocks and their vegetation. Ages ago the 
strata were exposed and perhaps all alike, sandstone, shale, dolo- 
mite, and limestone, were essentially at a common level, and on 
all alike there began to develop the first xerophytic stages. As 
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time went on the shales, thru easy mechanical disintegration, and 
the limestone, thru easy chemical decay, eroded more rapidly than 
the more stable dolomites and sandstones. Thus the dolomite and 
sandstone areas became hills and remained xerophytic, while the 
limestone and shale areas became valleys and hence were clothed 
with mesophytic forests. Looking into the future it is easy to see 
that the valleys will become deeper, thereby making the hills 
relatively higher and more xerophytic, only until the valleys reach 
their final level. Then the sandstone and dolomite hills will wear 
away relatively as well as absolutely, and all areas alike will become 
mesophytic as all alike were xerophytic at the start. 

Contributions from the Hnll Botanical Laboratorj', the University of Chicago* 
XXXIV. 



EDITORIAL 

At a recent meeting of tlie Editors of the Journal 
Announcement of School (xeogrfipby and of the Bulletin of the 

American Bureau of Geography, arrangements 
were completed whereby these two periodicals will be combined 
and published under a new title. The Journal of School Geog- 
raphy, edited by Professor Richard E. Dodge of Ck>lumbia Uni- 
versity, has been issued regularly since 1897. It has been devoted 
to t\w advancement of geographic education in America and has 
st(»a(lily maintained a high standard of excellence in all of its 
departments. The Bull(»tin of the American Bureau of Geography, 
like its colleague, has been devoted to the* interests of geography 
teachers; and since its first appearance in 1900, it has enjoyed a 
wide circulation and a generous support. Tlie combination of the 
Journal and the Bulletin gives an opix)rtunity for united effort 
full of promise of large and gratifying results. 

Th(^ rt»six)nsil)le editors of the new journal are Professor Rich- 
ard E. Dodge of Columbia University, Dr. J. Paul Goode of 'the 
I^niversity of Pennsylvania, and the Editor of the Bulletin of the 
American Bureau of Geography. These will be assisted by a strong 
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'board of Associate Editors representing practically all of the larger 
divisions of geography. 

The new publication will be called The Journal of Geography, 
It will be an illustrated magazine with 480 pages to the volume, and 
will be published monthly excepting July and August. Notwith- 
standing the increase in size, the annual subscription price will 
remain as now, $1.50, and subscribers to the Bulletin will be con- 
tinued on the mailing lists for their full time without additional 
charge. Subscribers to the Bulletin who are also taking the Jour- 
nal of School Geography will have their subscriptions extended as 
many numbers beyond the current issue as they would otherwise 
have received of both of the older publications. 

The Journal of Geography will be issued for the first time 
in January. Like its predecessors, the new journal will be devoted 
to the advancement of geographic education, and its enlarged oppor- 
tunities will enable it to widen its field and to increase its use- 
fulness. 

The Editor is grateful to the friends of the Bulletin for their 
many helpful suggestions and for their generous support. He 
trusts that the new plans will meet with their complete approval, 
and earnestly hopes for their continued co-operation in the new 
enterprise. E. M. L. 



Suggestions Field work is constantly growing in favor. Pro- 

to Teachers vision should be made to increase it and make it 

more effective. One of the practical helps is for the principal to 
take charge of it and go with the regular teacher of the class; then 
a whole class can be easily taken at once with the greatest economy 
of time and energy. 

Egypt is always a most fascinating country. Children never 
tire of an imaginary ride up the Nile in a dohobeah. The teacher 
will find all needed help in conducting the journey, in the recent 
publications by Steevens, Boddy and Fuller. Charles Dudley 
Warner's well known "A Winter on the Nile" is most enjoyable as 
well as Prince's "Boat Life in Egypt." Mrs. Lee Bacon's "A 
Houseboat on the Nile" which describes a trip between the first and 
second cataracts, tells of very recent experiences in a charming 
way but is less valuable for the teacher. One of the best books 
for the teacher is Miss Edwards' "A Thousand Miles up the Nile." 
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In the Photo Era forOctol)er 1901, is an interesting communi- 
cation upon teaching English with the camera. A very wide awake 
teacher of a ninth grade has gone out with her pupils at noon and 
taken pictures, and even developed the plates in the basement after 
dark, before the class. The pictures were afterwards printed on 
blue print paper and used to illustrate compositions. The Photo 
Era approves of an elementary course in school photography and 
gives directions for carrying it out. We most heartily approve of 
all this except the developing before the class which shows more 
enthusiasm than wisdom. The camera is certainly most helpful in 
the hands of the geography teacher, but the time has hardly come to 
give pupils in a grammar school instruction in the difficulties and 
expenses of good photography. There are several other little mat- 
ters which need previous attention. The schools are already over- 
burdened with too many subjects to teach. 

The series of articles on ''Eighth Year Geography" now appear- 
ing in The School News published at Taylorville, 111., should not 
be missed by any wide-awake teacher of geography. Several 
papers in the series have already appeared: The Study of the 
Map; The General Atmospheric Circulation; and The Geography 
of Europe. 

Current literature is full of articles on South Africa. One of 
the very best books on this country is one recently written by 
Prof. Bryce. It gives the teacher all necessary information. 

Teachers taking special subjects like geograx^hy to teach, must 
be careful and not overdo, or think that they can work without proper 
rest, outdoor exercise and sleep. We have just heard of a case 
of a fine geography teacher who suddenly went all to pieces because 
she overtaxed her nervous strength in and out of school. 

Send the children out to observe nature and report. One hour 
in the field is worth ten hours over definitions which have no mean- 
ing to the young mind. 

Where text-books are supplied by the city or state there is 
great educational advantage and no increase of expense in allowing 
the schools to have several different series of books. In this 
way every child will have a different geography each year of the 
study. This common sense arrangement has been possible in 
Brooklyn for years, but rarely in other places. Why not? Can 
there be given a good educational reason? 
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There is plenty of good geography around every school build- 
ing if the eyes are only open to see it. 

In writing out the account of observational lessons, originality 
of language and the order of the description should be expected 
so as to have no two accounts alike. The teacher must be careful 
and not do too much of the work even in a third or fourth grade. 

Spelling lessons in geography are always in order. 

The blackboard is rarely used too much in connection with 
geography. K. 



NOTES 

The Mississippi The Mississippi River basin contains 1,250,000 
River Basin square miles. If the river were under control, 

bottom lands along the lower part of its course could be cultivated 
that would give the South one million acres more of the best corn 
land, two and one-half million acres more of fine sugar land, and 
seven million acres more of what has been called the '*best cotton 
land in the world." That is, ten and a half million acres, or about 
16,400 square miles, of the best quality of land would be added 
to the agricultural area of the United States. This means that the 
corn, cotton, and sugar growers would be given a rich additional 
acreage equal to the combined areas of Massachusetts, Connecti- 
cut, Delaware, and Khode Island, with over three hundred one- 
thousand-acre plantations beside; or, they would be given an added 
acreage considerably greater than the whole area of either Switz- 
erland or the Netherlands. The net money value of the com, cot- 
ton, and sugar crop raised on this added area of ten and a half 
million acres may be more easily calculated than comprehended. 

Again, the Mississippi river carries away in suspension, and 
along its l)ottom to the Gulf of Mexico an annual deposit equiva- 
lent to a square mile of land 270 feet deep. Or, every four years, 
the Mississippi river could cover with a fine deposit, a foot deep, 
the state of Rhode Island and the District of Columbia. There 
would then be enough deposit left to give one hundred 100-acre 
farms a soiling of the same depth. It should be remembered that 
this vast deposit waste, piling up in the Gulf of Mexico, would make 
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an acreage as above stated of less than a fifty-sixth part of the rich 
territory lying idle along the course of the great river. The total 
loss, in bottom lands agriculturally ina«5cessible, is less than one 
seventy-fifth of the area of the entire Mississippi basin. This, 
tho, means that, so often as every third generation, man suffers an 
industrial loss equivalent in acreage to the whole region that has 
been recognized as '*the granary of the world." 

The carried deposit may long remain a seemingly sacrifice gift 
to the Gulf; but, these corn, cotton, and sugar lands of the south- 
ern states lie there a majestic, unwithdrawn invitation to the indus- 
trial power and ingenuity of man, which when it succeeds, will 
receive its great reward. Allen P. Brown 



Survey of At the annual meeting of the British Association 

British Lakes f^^j. ^]^^ Advancement of Science held at Glasgow 

in September last, it was announced that means for making a com- 
plete bathymetric survey of all the lakes of the British Isles have 
recently been provided by a munificent private benefaction. The 
lakes will be sounded and mapped, tlie character of their deposits 
and waters ascertained, and their fluctuations observed, while a 
complete biological and geological examination will also be car- 
ried out. 

The funds for this purpose are given by Mr. Lawrence PuUar 
of Perth, as a memorial to his son, the late Fn^lerick Pullar, who 
for some time previous to his recent death was engaged in bathy- 
metric investigations in the ''lochs"' of Scotland in conjunction 
with Sir John Murray, formerly naturalist to the "Challenger" 
expedition, under whose able direction the proposed survey will be 
made. The results will doubtless constitute a magnificent advance 
on the present knowledge of the physical geography of the British 
Isles as well as an important contribution to various departments 
of science. J. A. D. 



The German Oriental Society has for two years 
Discovems m l)een carrying on excavations in ancient Babylon, 

and with remarkable success. They have shown 
that the ancient city had a length of al)out seven miles, which is 
very much smaller than reported by Herodotus. The great citadel, 
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which was the palace of Nebuchadnezzar, and the place in which 
Alexander the Great died, has been identified. It was one of the 
world's greatest structures, having walls from forty to a hundred 
feet in thickness. 



To Navigate M. Kossignol, professor of history and geography 

tike Garoone in the University of Bordeaux has organized a so- 

ciety whose purpose it will be to make a canal of two metres depth 
from Castets to Bordeaux, and from the Garonne to the Loire. 



Latest Census of At the beginning of the current year the censua 
Austria-Hungary gave a total population of Austria 26,107,304 and 
and Italy of Hungary, 19,203,531, an increase of 9.3 per 

cent, and 9.96 per cent, respectively. 

The population the ninth of February in Italy was 32,449,754 
an increase of 7.3 per cent. 



Production of It is not generally known that the production of 

Gioutchouc in caoutchouc is rapidly increasing in Africa, in the 

^"^ Congo Free St^ite, in the Kanieruns, and along 

the West Coast to Senegambia. A map recently prepared by Dr. 
E. Friedrich shows the distribution on the west coast to extend 
nearly 3,000 miles from north to south, and reaching well across the 
continent in the region of the Equator. The production in 1898 
was valuenl at over $18,000,000. 



The Potato in A study of potato cultivation and consumption by 

Europe the Sweilish statistician, G. Sundbarg, shows that 

the United States is one of the smallest producers of the tuber. 
Euroi3e at large planting more than ten times the acreage of Ame- 
rica. In Holland 15 per cent of the arable land is planted to 
potatoes. Switzerland has 14 per cent.; Belgium 13 per cent.; 
Germany 12 per cent. 

Life Saving During the past year our life saving service has 

Service shown an enviable record. Only one life was lost 

to every forty-three casualties, while the average for the past 
twenty-five years is one life for every thirteen casualties. Prop- 
erty was saved to the value of $6,403,035 and only $948,965 was lost. 



REVIEWS 

A Text-Book of Commercial Geopaphy.— By Cyrus C. Adams, B. A., F. A. G. 

S. 12 mo., 540 pages, cloth, illustrated. 1901. Price |1. 30. D.Apple- 
ton & Company, New York. 

This work on Commercial Geography is one of the series of Twentieth 
Century text-books. In its general make-up, paper and typography, it at once 
creates a favorable impression ; and an examination of the table of contents and 
a careful study of the text more than strengthen this first impression. The 
work is not only thoro but evinces in the elucidation of each topic and in the 
discussion of each product and country that the author has a clear comprehen- 
sion of geographical conditions in their relation to these subjects. Further- 
more, the book is a veritable mine of facts, both geographical and commercial, 
and shows at every step the author's careful research work in the preparation 
of diagrams, statistical tables and distribution maps. 

We can heartily commend the book both to the general reader and to 
teachers and students. H. Justin Roddy 



Lessons in Physical Geography.— By Charles R. Dryer, M. A., F. G. S. A., Pro- 
fessor of Geography in the Indiana State Normal School. 12 mo., half 
leather, 4.S0 pages, illustrated. 1001. Price $1.20. American Book Com- 
pany, Chicago and New York. 

In this new work on Physical Geography the author divides his subject into 
five parts or books,— t/?e planet sphere including the centrosphere, the litbo^ 
sphere, the hydrosphere, the atmosphere, and the biosphere or life sphere. 
Each of these is well presented, and the clearness of the pupil's conceptions of 
the subjects in each is much enhanced by realistic exercises judiciously intro- 
duced and clearly stated, 

The author properly thinks that in public school work not all the physical 
features of the earth can be presented so that a selection of representative type 
forms is rendered necessary for Ihoro study. In these the facts are vividly por- 
trayed, and then the proper generalization is carefully and clearly stated. Books 
for reading and consultation are also suggested so that advanced work may be 
done by pupils who are above the average in ability or capacity for work. 

The book is not only suggestive and interesting— it is teachable and will 
without doubt inspire in pupils and public school teachers a lasting interest in 
the most valuable study of the public school curriculum. 

H. Justin Roddy 
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Introduction to the Sttsdy of G>nunercc*— By Frederick R. Clow, Ph. D. 12 mo,, 
224 pages, 1901. Silver, Burdett & Co., New York. 

This book was written to meet the growing demand of colleges and the best 
secondary schools for a systematic treatment of the subject of commerce. The 
first six chapters deal with the elements and materials of trade, the foreign and 
domestic commerce of the United States and other countries, and the organiza- 
tion of trade. Three chapters follow on the mechanism of exchange. The last 
chapter discusses* 'Practical Devices for Promoting and Regulating Commerce." 

The book is not a commercial geography. It deals with the materials and 
methods of commerce and with the principles which underlie exchange, rather 
than with the physical features as determining production or the processes of 
the agricultural and manufacturing industries. In other words, the author's 
point of view is that of the economist rather than that of the geographer. The 
book should nevertheless serve as a wholesome check upon those teachers who 
seek t he final explanation of all things in physiography, and should prove an 
excellent means of introducing the student to the principles upon which trade 
rests. 

The method of the book is rather out of the ordinary. The plan of intro- 
ducing each topic by a series of questions intended to develop it, may not meet 
the approval of all teachers, tho it does that of the present writer. The method 
of setting specific work for the student, as is done at the end of each section, 
makes of the book an excellent working manual. The volume is well printed 
on heavy paper and strongly bound in cloth. G. O. Virtue 



Conunerdal Gec^aphy. — Smaller edition. By George G. Chisholm, Fellow of 
the Royal (^ographical and Statistical Societies of England. New Edition, 
1898. Small Octavo, cloth bound, price 90 cents. Longmans, Green and 
Co., Publishers. New York and London. 

This volume is in the main an abridgment of the author's "Handbook of 
Commercial Geography.'* The principal matter of the larger volume, in 
which the leading facts of international commerce are presented, has been 
retained, but the description of countries has been suitably condensed and in 
the main confined to those features which are of importance as regards the com- 
merce of nations. Naturally, a great deal of attention is devoted to the com- 
merce and industry of the British Empire, but the treatment of other countries 
is quite as full and satisfactory as one may expect to find in a book of two hun- 
dred pages. 

The principal commodities of the world, the conditions affecting their pro- 
duction, such as climate, temperature, moisture, cost of land, labor, etc., are first 
taken up. Then follows a discussion of the chief mineral products of the earth, 
and a brief account of the manufactured articles of commerce. The remainder 
of the work is devoted to the principal countries of the globe and the part which 
ach plays in the world's commerce. The appendix brings a list of the princi- 
pal colonial possessions of the European countries, also a table of railways, a 
comparison of ocean routes, and a table of areas, population and exports of the 
principal countries of the world. W. Paui. Gerhard 



396 REVIEWS 

Bofton Edhion of UkePefiy Pictures.— The Perry Pictures Company of Maiden, 
Mass., with their usual progressiveness have just brought out something new in 
the Perry Pictures. To distinguish the new pictures from their regular editionp 
they call them the Boston Edition of the Perry Pictures. 

The Boston Edition are like the Extra Size Perry Pictures except in nae. 
They are on rough paper 5^^ by 8 inches and in that beautiful sepia tone that is 
so popular in the Extra Size. Altho the pictures in the Boston Edition are mofe 
expensive to the publishers they have decided to send them in the subjects in 
which they are now furnished at the same price as the regular edition, one cent 
each for 25 or more, 120 for one dollar. All orders for the Perry Pictnies, one 
cent size, will be filled with the Boston Edition, as far as the subjects ofdeied 
are being furnished in the new edition, without extra charge. Many subjecte 
are now ready and more will follow rapidly. One who has not seen them doe* 
not realize the artistic beauty of these pictures. 



Map of Germany.— Columbia series, ()0x4r) inches, mounted on heavy cloth* 
1»>01. Kand, McNally & Co., Chicago. 

This map of Germany is a recent addition to the Columbia series of wall 
maps prepared expressly for public school use. The physical features of the 
country are well brought out, the mountains, rivers, lakes, and waterways being 
correctly shown. The Emperor William Canal which was but lately opened 
with a naval demonstration at Kiel, indicates that the map contains the latest 
information available. 

In addition to Germany, the map shows parts of the Netherlands, Belgium, 
France, Switzerland, Austria- Hungary, Russia, Denmark and Sweden. The 
.states and provinces of Germany are clearly distinguished by dififerent colors, 
the whole effect being unusually pleasing. It will be of interest to know that 
to secure the desired color effect the map had to pass through the press nine 
times. 



Geography teachers in Iowa are to be envied the .series of Reports on the 
Geology of the separate counties, by Samuel Calvin and H. Foster Bain, of the 
Iowa State CVeological Survey. The latest issue, the (»eology of Dubuque county, 
is a separate of 2(»<; pages from the Annual Report of 1800, and is a model of what 
such a report should Ije. The physiography and stratigraphy are given in 
detail, with beautiful contour maps of high value. In the economic geology,. 
which is given in detail, will be found an excellent account of the zinc and lead 
industries of the upper Mississippi valley. 



Under the title *'A Handbook of Trade, Industries and Production" Oscar 
Halvorsen of Windom, Minnesota, i.ssues a neat little pamphlet of 66pp filled 
with the latest statistics of commerce. Sources are indicated and dated. It is< 
a valuable summary, and will be appreciated by many teachers who want to* 
^gt the "last word** in statistics. 



vol , " 



OtCOHUOi, I9UI 



M>. 4 



I 1 ji^L.K'riN 

or- THE 

Ifln^erican Bureau of QcograpliY 



CUttBamtk APXD BDITtUli 



eDWARIl «. LKUilYKTH 



.Vlnl» NhnumI Hrhivit 



WlwnOi Atfnit 



MMOCIAt-n BOtTOR«t 



I JAUSa p. CnAMDRRUlK . 
tIN A. DIU!K8KU 

rriiLir vhrusu^ 

J. MUL GOObB . 
RUItKBT T. nil.I- . 
WlLBlIB S. J&i:h9A<> 



II. illKTIK IIIDIIIV 

MUni «. TUIIt . 



tt. nwci.v«.4tryoD 



omoiiki. ^wwTo-iBn^Bi 



%* K. NIIRfiKII 



iMiiir>in)ri(|)iMiiu«it- 



rabiWMl Uti«n»rh' tiuMni 191*1 



ilD 01 Gill 



( jfJiTB eicepHwnal adv-antai^ca for atiidy to 
(tiwcheTN und tuvestig^tnre tlirougb its large 
(at^ully and cqaipuieot of 

LIBRARIES, LABORATORIES 
AND MUSEUMS>.c... 

Tli« rniverstt^ ia open thronglioui the jciii-. It ban a I 
llriuluali: Scboo) of Arte and Phildfiophy, A Graduate l] 
School ot Science, and u Divinity School, in udiliUoo to 
thf UiuWgrnLluate Cotltfges of Arb, PttilosoplK, Sci(^ncc. 
CouinitrvT and Adiuuiutration, Eacli dcpaxtmcnt 
(Ofolof^, Philofropby, Lathi, Etc.) hoM a DefMrttnattHl i 
fro/ftoaiiav, wbkh will be Sent on OpplicfitioiL In mnity | 
dcpBrtnu-otfi infitructWn w girwi l>y Coirapoudence- | 
Lvdaoa*. 

H Yt*r of RcBJdcnci *t the Qnivcwity trill coot 
from $3oo to $^50 



nil inr a Circular at l»tarntaUan, f Urfiartnutntal Pr«- 
traatiat, /< SumiBcr Qaartcr CIrcalar, iir a Corre«piiotlewce- 
rtUtly CIrcaliif. .-! .it iu.t d^^'ir. 



THE UNIVERSITY OP CHICAGO 



OHICACO, ILUNOIB 



Ul 



CONTENTS. 



Geosffaphy in America .... J. Paul Goode . . . 301 

Development of the Child's Social 
Nature thru Geosfraphy and His- 
tory Charles P. Sinnott . 312 

Observation Work in Astronomical 

Geosfraphy ....... R. S. Holway . . . 317 

Geosfraphy and Literature . . . Sara D. Jenkins 321 

An Object Lesson on Mexico . . William B. Marshall 324 

The Physiogfraphy of California . Harold W. Fairbanks . 329 

The Nile Country Mary E. Andrews . . 354 

The Influence of Underlying Rocks 
on the Character of the Vegeta- 
tion .......... Henry C. Cowles . . 376 

Editorial — 

Announcement, 388 — Suggestion to Teachers, 389. 

Notes— 

The Mississippi River Basin, 391— Survey of British Lakes, 392 — Discov- 
eries in Ancient Babylon, 392— To Navigate the Garonne, 39o— The Late&t 
Census of Austria-Hungary and Italy, 393— Production of Caoutchoucjin 
Africa, 393— The Potato in Europe, 39:5— Life Saving Service. 393 

Reviews — 

A Text-Book on Commercial Geography, 394— Lesson in Physical Geog- 
raphy, 394 — Inttoduction to the Study of Commerce, 395 — Commercial 
Geography, 395 — Boston Edition of the Perrj' Pictures, 39C — Mapof Gei- 
niany, 39<) — Reports on the Geology of Separate Counties of Iowa, 39^3 — 
A Haiirlbook of Trade, Industries and Production, 39(5. 




HE NOTE- BOOK SERIES OF 



OITLINE MAPS 



FOR CLASS USE BY PUPILS 

By DR. ). PAUL GOODE, Professor of Geo^aphy in the Uni- 
versity of Pennsylvania* 

THESE maps are of prime^^importance in every phase of 
geographic work from the primary' school to the univer- 
sity. Wherever used the teaching is made easier and the 
note-book ver3' greath" enhanced in value. 

They are invaluable in Geology, Physiography, Bio-geog- 
raphy, Political and Commercial Geograph3^ Political Science, 
Political Economy, History and Sociology. 

THE FINEST QUALITY OF OUTLINE MAP 

ON THE MARKET 

The maps are finely drawn and engraved, and are printed 
on a fine quality of paper, with a surface adapted to crayon, 
pen or paints. They are about 6x8 inches in size and are de- 
signed to be entered in the Note-Book by pasting the inner edge, 
leaving the map like a fly leaf. 



LIST OF MAPS 

United States, 

United States and Mexico, 

North America. 

World on Mercator's Projection, 

Europe, - 

United States Weather Chart, 
Minnesota (showing counties). 



On paper, 5 x 7 
6 x8 



(t 



4 t 



i( 



t i 



I i 



* t 



7 x8 
6 x8 
61/2 X 8 
6 x8 

8 X8V2 



Price» Per Dozen» 15 Cents; Per Hundred, $1 00 



JONES & KROEGER, Winona, Minn. 




'IDEAL" ELECTRIC UIGMT 
STEREOPTICOIN 



WE MANUFACTURE 

Lanterns and Stereopticons 

inleichaagcabU for all iorms o( liebl including OIL, 

ACETYLENE GAS. LIME. ELECTRIC ARC aod 

INCANDESCENT..* 

TbtM range from tlic CHEAPEST to the VERY 

BEST, consequenliy no mailer wbal you want in this 

lint, we have il. 

ILLUSTRATED CATALOG BY MAIL. 

Our lis! of lantern slides comprise! 25,000 'subjects, including scenery of 
aJl parts of the world. 

500 PHYSICAL GEOGRAPHY SLIDES , compiled by the Massachu- 
setts Geography Club, conslantly in slock and for sale only by us. 

i^l%- A. T. THOMPSON & CO., 

25 BROMFIELD ST., BOSTON, MASS. 




r~ 



THIS SPACE IS RESERVED FOR THE 



Hammond Typewriter 

MANUFACTURED. BY 

The Hammond Typewriter Company | 



FACTORY AND GENERAL OFFICES 

69th and 70th Street, East River, \ew York 

NORTHWESTERN BRANCH 

637-638*639 Andrus Building, Minneapolis, Minn. 



.J 



r^YE'S QCOGRAPHICS 



AND THE 

901 CENSUS 



P RYE'S GEOGRAPHIES for 1901 contain the results of the Twelfth Census of 
the United States (1900) so far as issued. No so-called "new" or "revised" 
geography can contain later information than is found in Frye's books. 
Few people realize what an immense task lies before the statisticians of the 
census department after the basal figures are collected. Some idea of this 
may be gained from the statement that up to the present time the only figures 
that have been given out by the Department with any degree of complete- 
ness are those for area and population (unclassified). The department is just 
beginning to give out figures on manufactures, but it will be some months before 
complete statistics on this topic will be available. Any publisher who claims at 
this date that any geography Is based throughout upon the census returns 
of 1900 — productions, manufactures. Industries, classification of the peo- 
ple, etc. — Is claiming the Impossible. 

The policy of the publishers is to incorporate the results of the census returns 
as rapidly as issued in the plates of Frye's Geographies. As these books are con- 
stantly on the presses, each book that is printed contains in its text and maps the 
latest information available at the time of its printing. 

DAVIS' Physical Geogpaphy 

By WILLIAM M. DAVIS 

Professor of Physical Geography in Harvard University^ assisted by 
WILLIAM H. SNYDER of Worcester Academy. 

FOR INTRODUCTION 

Immediately upon its appearance this book was recognized 
as the most scholarly, and, at the same time, the most practical 
text-book in elementary physical geography ever issued in this 
country. 

Throughout the work the physical environment of man as 
determining his ways of living, both social and political, is em- 
phasized. 07ie of the happy feaUires of the book is a simple 
yet interesting style lohich adopts it to the use of those who 
have not had courses in geometry^ physics^ chemistry, astronomy 
or geology. 
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To know how the **other half** thinks 
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To enter the field opened by our new possessions 
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To make preparation for a trip abroad 
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KNOWLEDGE OF A 

FOREiaiN UAINQUAQE 

If your daily work leaves you only chauce minutes, use those for 
HOME STUDY by means of our courses in French, German, 
Spanish, Latin, Greek, and many other subjects, 

TAUGHT BY CORRESPONDENCE 

which will afford you, while still at home, and without interference with 
your ordinary occupations, the benefit of personal instruction by trained 
specialists of wide experience. 

Circulars gladly sent on application. 

t^Our Publications.^ 

CjrEM*\dA."NriA.<^A Monthl J' Magazine for thestudy of the German Lan- 
guage and Literature. Edited by Paul E. Kunzer. Ph. D. Subscription 
price for one year (10 months), $1.00. 

Each number will contain a German novel with English notes, articles on 
German Literature and Language, Poetry. Beginners' and Intermediate 
Courses. Send for Free Sample Copy. 

Grex*n:moLrx ISt:c:tc3.erMt:s* I^±tyrektry<:^Tvfo Pamphlets, on 
German Idioms and German Synonyms, respectively, sold at 10c. each. 

New England College of Languages 

2i8 BOYLSTON ST., BOSTON, MASS. 

GEO. S. CHAPIN, Secretary 
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SUPT. KICHCIKD G. BOONE. EDITOR. 

RECORDS THE CAREFULLY PREPARED UTTERANCES 
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It is the oldest of the high-class educational monthly magazines* 
Fully up-to-date. It should be within reach of every teacher who recog" 
nizes the fact that teaching is a great profession and not a mere "make 
shift" to get a living. 

Librarians should include "EDUCATION" in their lists for the bene- 
fit of teachers and of others who would keep abreast of the best educa- 
tional thought. Universally commended by highest educational author- 
ities. $3.00 a year, 35c a copy. Sample copy for six two cent stamps. 



THE PALMER CO.. Publishers. 



50 Bromfield St., 



Boston, Mass, 





XHAXCVERVXCACHER OF GBOGRAPHV 8HOUL,D HAVB 

Tracing and Sketching ^y S. Y. Gillan, is a volume of 156 

Lessons In GeoHraDhv Pag^s, and presents not only a method 
i^essons in ueograpny ^^^ ^j^^ ^ ^^^^ ^^ knowledge to be 

taught, .^s a hand-book for the teacher's guidance, it fills a place 
not occupied by any other. Price in paper, 40 cents; cloth, 75 cents. 

Supplementary Lessons In Geography 

compiled by S. Y. Gillan. A storehouse from which to get matter to 
enliven and enrich the work in this branch. Price, 20 cents. 

Lessons In Mathematical Geography 

by S. Y. Gillan. A unique and systematic presentation of this subject 
by a method widely different from the one usually employed in text- 
books. Price, 10 cents. 

John TV. Cook, Pres. III. State Normal, De Kalh, sajs: It is a model of clear- 
ness, accuracy and simplicity. Instead of the loose-jointed, **slack-twisted" 
statements oi^ many geographies, we find the subject developed in a logical 
order, the definitions clear-cut and concise, and the illustrations so happily 
chosen as to illuminate the matter under consideration. 

Prof. M. L,. Seymour, State Normal School. Chico, Ca!.: It is fine. Its explan- 
atory and illustrative features greatly enhance the value of the sharp-cut defi- 
nitions. 

Supt. Frank H. Halt, Jacksonville, Illinois: Unusual accuracy characterizes it 
throughout. The method employed is novel The chapters on the land survey 
are alone worth the price of the book. I shall use it in ray institute work. 

THE THREE BOOKS TO ONE ADDRESS FOR 60 CENTS. 

S. Y. GILLAN & CO., Milwaukee, Wisconsin. 
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A Handbook of Trade. Industries and Productions" 

Furnishing in condensed form, up-to-date, specific 

facts of importance about the growth and present condi- 
tion of our trade and industries compared with those of 
other countries; containing also illustrations and a map of 
the Lake Superior Mineral District. 

^■1-xi lajr^ M^w !• Tradk, Traksportation and Finance: Com- 
rONTFIWT^ mcrce, Shipping, Inland Transportation. Com- 
munications, Finances and Wealth of Nations. 
II. Agriculturb and Grazing: The Indastries in General and 
their productions. III. Mining and Quarrying. IV. Manufac- 
turing, Fishing and Forkstry. V. Appendix: Latest Statistics 
of Areas, Population, Education, etc. 

SOME COMMENTS: "It appeals strongly to me."— Supt. R. E. Denfeld, Dalath, 
Minn. "I am very mach pleased with your hand-book and believe every teacher will 
want a copy at once. The information is fresh and immediately available." — Prof. N. 
A. Harvey, Chicago Xormal School; Chairman Com. on Science Instruction, \. B. A. 
*'I have examined your booklet with some care and find it just what it claims to be." — 
Supt. R. B. Dudgeon, Madison, Wis. 

PRICE 35 CENTS, Postpaid 

For sale by the author 
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Rheumatoids are an internal and absolute cure for Rheumatism, and give 
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Dakota, Missouri, and the Upper Peninsula of Michigan 

ELECTRIC LIGHTED TRAINS. 

All Coupon Ticket Agents sell tickets via the 
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and other details relating to the road will be furnished upon 
application to 

F. A. MILLER, General Passenger Agent, CHICAGO, ILL. 
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Avoid the rigors of 
our northern winter, 
by going to the moun- 
tain section of western 
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the most beautiful 
countries on earth, 
wnth climatic advan- 
tages second to none. 
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Hot Springs, 
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where there are supe- 
rior hotel accommoda- 
tions. Visitors to this 
country find it at all 
seasons of the year 
most advantageous. 
For those who are 
seeking homes, farms, 
or other investments 
in this section or any 
part of the South, we 
will supply reading 
matter free upon ap- 
plication. 
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in the South. 

For literature, rates, etc., write or call on J. S. McCULLOUGH, N. W. 
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folders, booklets, 
etc., are tastefiiUy 
gotten up and are 
valuable for what 
thev contain. 



Here is a partial list of what Mr. Chas* S. Fee, 
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Wonderland 1901— 

An annual publication, beautifully illustrated in color and 
half-tone. This number treats particularly- of the history 
of the Northern Pacifies Trademark, the Custer Battle- 
field in Montana, and the Yellowstone Park. 

Miniature Wonderland— 

A neat and dainty publication containing; a complete his* 
tory of the Northern Pacific Trademark. The artistic 
covers of the Wonderland 1901 are used in miniature. 

Wild Flow^ers from Yello^rstone— 

A book of pressed wild flowers from Yellowstone Park, 
showing the real flowers in their natural colors. A dainty 
and beautiful souvenir — ten specimens of flowers and six 
full page illustrations of Park scenery. 

Yello^rstone. National Park— 

A new 112-paj;e book in strong flexible covers, good 
paper, plain type, illustrated, pocket size, a compendium 
and descriptive of the World's Wonderland. 

Climbing Mount Rainier— 

An illustrated pocket-size book, 72 pages, in strong flex- 
ible covers, printed on heavy paper, descriptive of an 
ascent of the highest peak in the United States — outside of 
Alaska — of a glacial nature. 
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CHARLES GUSTIS HARRISON. LL, D., Provost 



THE University offers in the regular college: courses in Arts and 
Science, Finance and Economy. Commerce and Industry, Geog- 
raphy, Biology. Physics. Chemistry, Astronomy. Geology. Music, 
Architecture, Technology, Archaeology. Civil, Mechanical and Electri- 
cal Engineering, and Courses for Teachers. 

In addition to the college, there are departments of Philosophy 
(Graduate School). Law. Medicine, Dentistry, and Veterinary Medicine. 

The library contains 200.000 volumes, and over 50,000 pamph- 
lets. Tlie museum of archaeology is famous for its collections. 

The University has 270 officers of instruction and an enrollment 
of 2500 students. Special facilities are offered for training in Geog- 
raphy; some of the courses of immediate value, most of which run 
through the year, are: 



Primitive Society, 
Comparative Ethnology, 
Colonies and Dependencies. 
Commercial Geography, 
Transportation. - - - - 
General Economic Geography. - 
Economic Geography of America, 
Meteorology and Oceanography, 
Physiography of the Lands. 



\Prof. Samuel McC. Lindsay. 

Dr. Stewart Culi'n. 

- Dr. James T. Young. 

- Prof. Emory R. Johnson. 

Prof. Emory R. Johnson. 

Dr. J. Paul Goode. 

Dr. J. Paul Goode. 

Dr. J. Paul Goode. 

Dr. J. Paul Goode. 



For circulars address the Secretary, 

THE UNIVERSITY OF PENNSYLVANIA 

Philadelphia 



WEBSTER'S INTERNATIONAL DICTIONARY- 



o^SSSSlI new edition 

DKnoNARy/ Ne^v Plates Throughout 

Now Added 25,000 NEW WORDS, Phrases, Etc. 
Prepared under the supcrvisionofW. T. HARRIS. Ph.D., LL.D., United States Com- 
missioner of Education, assisted by a large corps of competent spcciahsts and editors. 
Rich Bindings . 236 4 Pa ges. 5000 Illustrations. 

^^^if^The International was fint issued in tSqa^ succeeding the " Unabridged." 
The New Edition of International 7v as issued in October^ IQOO. Get latest and best. 

Also Webster's Collegiate Dictionary with Scottish Glos- 
sary, etc. " First class in quality, second class in size." 



BEST 



G. & C. MIiRRIAM CO.. Fubli.hf r,. Srr<n,'i,.Id. M 



S. A. 
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A Commercial 
Geography 



FOR the Merchant, Manufacturer, Importer, 
Exporter, and the Business Man. By 
CYRUvS C. ADAMS. 12nio, 540 pages. 
Cloth, $1.30 net. 

A compendium of the most important and interesting facts relating 
to the present industrial development and trade of all nations. It 
descril>es the resources of all parts of the world, the use that is made of 
them, and the natural, racial, and governmental influences that pro- 
mote or hinder trade. Maps and diagrams indicate the numerous dis- 
tribution of resources and products, the international and internal 
trade routes, the great canals, the various kinds of harbors, the races, 

i colonies, and other factors that determine the amount and nature of 

i commerce. 

THE BEST COMPENDIUM 

z now before the p'lblic of tlic i)rcsent condition of trade and of the influ- 
\ ences that have shaped commercial development. 



EXPERT OPINIONS 



From Cliccsni.'in A. llcrrick. L)ircctor Central ll'mh. School, Philadelphia, Pn. 

"Aflcr an cx.'iniination of ihc advance pa^cs and proof sheets of 
Adams' Coniniercial (ieoKraphy, I can but express my pleasure that 
American schools art- to liave so ;^ood a hook. CIcarly'it is mnch supe- 
rior to anythin;.r now available. The publication of the book at this 
lime is a decide*! Rain to c<»mmcrcial education, and author and pub- 
lishers have placeil the public under obligations to them." 

Krom K. II. Webster. Superintendent of Schools, San Francisco, Cal. 

"I have >iiven the book careful examination. Its complete lo^^c^al treat- 
ment of the sid.>iecL. its careful compilation, the accurate information 
and superior typoj^raphy, commend it to the student and tcaclier. I 
cordially inilorse it." 

From Superintendent II. H. Hdmnnds, Rushville, 111. 

'It is the very best book of its kind that I have ever had the privilege 
<if examining." 



D. APFLETON & COMPANY [ 

72 Fifth Avenue, New York [ 
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